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SCHOOL BIOLOGY 


N Great Britain and in other countries the 
present century, and particularly the last 
twenty years, have seen great efforts made to 
improve the school curriculum. It is true that 
these efforts have been largely experimental, and 
it cannot be said that they have produced that 
balanced course which would meet with general, 
even if not universal, approval. That is partly 
due to the difficulty of viewing with detachment 
the traditional courses through which we ourselves 
have passed, and partly to the endeavour to create 
new courses by interpolation of 1 subjects 
without due regard to the unity of the educational 
scheme as a whole. 

Yet behind these efforts there are apparent 
ideals which in the end may greatly modify 
education in schools of all degrees. One affects the 
pupil as an individual, for the clear trend of 
modern education is to lay more stress upon the 
personality, which must be developed through its 
own response and through the encouragement of 
initiative. The biological truth that it is not so 
much the impression from without, but the 
response of the organism from within which counts 
in development, appears to be a sound foundation 
for educational method. 

The second ideal has been forced to the front by 
the antagonisms which have become so insistent 
within the nations themselves, and it affects the 
pupil not as an individual but as a member of 
society. It asks for knowledgeable citizens, able 
to see and think for themselves, to balance opposing 
points of view and to make their own decisions, 
self-confident enough in their own judgment to 
be independent. It implies that the schools must 
@ Plan their courses deliberately to contribute to 
the foundation of sound citizenship. 


AND CITIZENSHIP 


These thoughts were evidently in the minds of 
speakers taking part in the educational discussions 
which had a prominent place in the Ninth Imperial 
Social Hygiene Congress held in London last week. 
There the emphasis was laid upon the subject of 
biology, and while this is but one of the arts and 
sciences which must contribute to the develop- 
ment of youth, it embraces interests and methods 
which offer advantages of their own. Particularly 
it presents an easy and natural gradient to human 
affairs, from the discussion of the common pro- 
perties of all living things and their inter-relations 
to the dependence of man upon common plants 
and animals, and so to his general relation to his 
environment. But part of the environment of man 
is man himself, and so a logical scheme of bio- 
logical studies must in the end include not only 
aspects of human physiology but also a wider 
human biology, objective studies of human popu- 
lations, human relationships, racial significances or 
perhaps insignificances, and the like. 

A new and forcible argument for the universal 
teaching of biology in schools was advanced by 
Prof. James Ritchie in an address upon the 
“Supply and Training of Teachers in Biology’’. 
Sir Richard Gregory and others have in the pages 
of Nature and elsewhere directed attention to the 
difficulties which have arisen between the nations 
because of the inordinate progress of scientific 
knowledge and invention in recent years, and the 
failure of mankind to assimilate these advances 
and weld them into a social and moral unity. Prof. 
Ritchie suggested that the failure is partly due to 
the exclusiveness of science, and that the remedy 
lies in the creation of a national appreciation of 
the social and moral implications of scientific 
knowledge. So soon as biological knowledge, and 
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that embraces knowledge of human relations, 
becomes a common heritage of every child in the 
country, the nation would be conditioned for 
that blending of knowledge and moral sense 
which has lagged behind in this age of scientific 
progress. 

If that prognosis be accurate, the introduction 
of biological teaching into all schools, under 
graded schemes covering the school life of a pupil, 
becomes a matter of national importance. Distinct 
progress has been made in Great Britain since the 
Zoology Organization Committee of the British 
Association reported in 1921 that “it is a common 
fact that in England alone, among civilized 
countries, a boy and girl can reach the age of 
18 or 19 years and leave school without having 
received any school instruction in animal physiol- 
ogy or the natural history of animals”. At 
that time, many lands abroad had already estab- 
lished graded courses in biology which were shared 
in, not by a few scholars passing on to a specialized 
course in science in the universities, but by all 
pupils without exception. Some of the lee-way 
has been made up in Great Britain, particularly 
in England and Wales, though Scotland still seems 
to lag behind; but much has to be done before 
biology can be looked upon as a school subject 
universally adopted. 

Yet if the subject holds in its interests and 
content the values that have been claimed for it, 
its introduction and prosecution in the proper 
spirit in schools is a matter of national import, 
which may have beneficial repercussions towards 
the amelioration of social relations within the 


nation and between nations. Several speakers in 
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the course of the discussions at the Social Hygiene 
Congress pointed out that upon the universities 
lies a heavy responsibility in this respect, that 
they undertake the training of the majority of the 
men and women who as teachers are to become 
the disseminators of biological knowledge through. 
out the nation; and it was suggested that, with 
a few exceptions, they have failed to live up to 
their responsibilities. University courses, particu- 
larly in zoology, are not adapted to give the 
student who is to become a teacher that contact 
with animals in their relations to environment 
and to each other which must form a groundwork 
in school teaching. 

Furthermore, the universities have uncon- 
sciously done an ill-turn to the service of biology 
as a national asset by favouring research at the 
expense of school teaching; the best men are 
usually guided into the paths of scientific investi- 
gation, and second raters are often looked upon as 
good enough for the services of scientific education 
and the investigations it so badly needs. Yet if 
there is any situation that requires re-examination 
in the nations to-day, it is the chasm between 
scientific progress and the knowledge and spirit to 
use that progress solely for the benefit of mankind. 
No certain method of bridging this gap is evident. 
But any reasonable suggestion is worthy of trial, 
and if, as has been suggested, the national teaching 
of biology is likely to create a scientific attitude of 
mind such that appreciation of the social and 
moral implications of science becomes second 
nature, then the best men and women are not too 
good for a task upon which may depend the 
ultimate progress of humanity. 


ANALYTICAL ASTROPHYSICS 


An Introduction to the Study of Stellar Struc- 
ture 

By 8. Chandrasekhar. (Astrophysical Monographs 
sponsored by The Astrophysical Journal.) Pp. 


ix+509. (Chicago: University of Chicago Press ; 
London: Cambridge University Press, 1939.) 
50s. net. 


DDINGTON’S “Internal Constitution of the 
Stars’ was published in 1926 and gives what 


now ranks as a classical account of his own 


researches and of the general state of the theory 


at that time. Since then, a tremendous amount 
of work has appeared. Much of it has to do with 
the construction of stellar models with different 
equations of state applying in different zones. 
Other parts deal with the effects of varying 
chemical composition, with pulsation and tidal and 
rotational distortion of stars, and with the precise 
relations between the interior and the atmosphere 
of a star. The striking feature of all this work is 
that so much can be done without assuming any 
particular mechanism of stellar energy-generation. 
Only such very comprehensive assumptions are 
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made about the distribution and behaviour of the 
energy sources that we may expect future know- 
ledge of their mechanism to lead mainly to 
more detailed results within the framework of the 
existing general theory. 

The work does actually appear at the present 
time to be entering upon the new phase in which 
known physical laws of energy generation will be 
employed. For nearly ten years, it has been 
generally believed that the main source of stellar 
energy is nuclear transmutation. But only in the 
last year or two have sufficient laboratory data 
on nuclear reactions accumulated to facilitate 
the quantitative study of its mode of operation ; 
and only this year has Bethe been able to 
give the first general survey of the possibilities 
which is fairly free from hypothetical steps. 
Incidentally, it is also likely that the theoretical 
details of the absorption of radiation in stars 
soon acquire a more trustworthy physical 
basis 

The time is therefore opportune for the publica- 
tion of an authoritative survey of the general 
theory of stellar structure. Indeed, there seems to 
be a demand for two rather different expositions, 
designed for readers with different requirements. 
Astrophysicists in general would doubtless wel- 
come, before the subject fully enters its new phase, 
an expert summary of the main results achieved 
since the appearance of the “Internal Constitution 
of the Stars”. This is not the book which has 
been written by Dr. Chandrasekhar. But such a 
book would apparently be more in keeping with 
the avowed aims of the present series of mono- 
graphs, and one hopes that the editors may yet 
supply this need. On the other hand, the develop- 
ments which we anticipate during the next few 
years will almost certainly engage the attention 
of research workers whose training has been in pure 
physics. They will require an accessible and 
authoritative account of the astrophysical setting 
of their work, and they will find their need to a 
very great extent met by Dr. Chandrasekhar’s 
boc yk. 

The scope of this book is deliberately restricted 
to the most fundamental aspects of the theory. 
It constitutes in fact a courageous attempt to 
reduce a branch of astrophysics to analytical or 
‘rational’ form after the manner of classical 
mathematical physics. The spirit which inspires 
it is revealed in the author’s remark that “the 
logical rigor and beauty of Carathéodory’s theory 
‘of thermodynamics] may be regarded as an ex- 
ample of the standard of perfection which should 
be demanded eventually of any physical theory, 
including the theory of stellar structure”. So it is 
not surprising to find the first ‘astrophysical’ 
chapter headed “Integral Theorems on the Equili- 
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brium of a Star” and giving a series of elegant 
inequalities involving the central and mean values 
of the temperature, pressure, and density in stellar 
configurations about which the fewest possible 
assumptions are made. The next astrophysical 
chapter is on gaseous stars and may roughly be 
described as an up-to-date version of the theory 
initiated by Eddington. This is followed by a full 
account of the bearing of the chemical composition 
of stars on the general theory, discovered by 
Eddington and Strémgren, and of its application 
by the latter to the interpretation of the Hertz- 
sprung-Russell diagram, and describes methods 
which are certain to play an essential part in 
future developments. The next chapter regards 
the subject from a fresh point of view ; the outer 
envelope of a star may be studied under simplified 
assumptions, and Dr. Chandrasekhar shows how 
this study leads to significant conclusions about 
the central condensation of stars and also yields 
partially independent checks on the preceding 
work. Subsequent chapters deal with theoretical 
stellar models in which various general assumptions 
are made concerning energy generation, or in 
which the matter may be wholly or partially 
degenerate, and describe the application of the 
latter to the theory of white dwarf stars. The 
closing chapter forms an introduction to the theory 
of energy-generation by nuclear transmutation, in 
which no attempt is made to maintain the rigorous 
treatment hitherto employed. Many of the 
methods and results in these chapters are new, 
as are many of the extremely useful tables which 
give both astrophysical results and auxiliary com- 
putational material. 

These chapters occupy, however, barely half the 
book. Others are devoted to physical principles, 
general thermodynamics, radiation theory, and 
quantum statistics. While each is a masterly 
account of the topic reviewed, it is probably true 
that the bulk of the material contained in them is 
nowadays part of the general equipment of the 
type of reader most likely to benefit by the rest 
of the book. There is also a chapter of a hundred 
pages on “‘Polytropic and Isothermal Gas Spheres”’ 
which is effectively a pure mathematical tract 
on Emden’s differential equation, and might 
preferably have appeared separately in that 
form. 

The material is throughout presented with 
enviable crispness and clarity of expression. The 
work will undoubtedly become an indispensable 
handbook for future researchers in this field. 
Nevertheless, one is compelled to think that they 
would find its size, and incidentally its price, more 
acceptable had the non-astrophysical portions been 
drastically reduced. 

W. H. McCrea. 
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THE FUNCTION OF EDUCATION IN DEMOCRACY 


Educating for Democracy 

Planned and edited by J. I. Cohen and R. M. W. 
Travers. Pp. xxx+458. (London: Macmillan 
and Co., Ltd., 1939.) 10s. 6d. net. 


HE challenge to democracy at the present 

time derives part of its strength from the 
way in which education has been made to serve 
the purposes of the Fascist State. Those who believe 
in democracy have, however, been slow to realize 
that education for democracy is something quite 
different from education for Fascism, though an 
admirable pamphlet on “Bias in Education” 
issued last year by the Association for Education 
in Citizenship indicates that the danger of the 
tendency for education to become little more than 
a means of adjusting the individual to certain 
restraints on his or her liberty is already realized 
in some quarters. The present book is an admirable 
attempt to state the function of education in 
English democracy, and the participation of twenty- 
three authors has in no way prevented the presenta- 
tion of a consistent and convincing exposition of 
the possibilities of deliberately planning our 
educational system to serve the purposes of 
democracy on a factual rather than a political 
basis. 

The several essays vary considerably in scale 
and scope. Together they give a very comprehen- 
sive picture of the possibilities and they are char- 
acterized by a remarkable unity of thought. 
Scientific workers will welcome the expression 
given to the importance of bringing our education 
into vital relations with the deeper and more 
significant movements in our national life, of which 
probably the most significant is the modern 


transformation of industry under the influence of 
science. Sir Percy Nunn emphasizes the import- 
ance of the general outlook of the school and the 
spirit which dominates its activities, and of laying 
greater stress to-day on the intrinsic value of 
man’s creative powers. It should be an essential 
function of the school to awaken and develop the 
special gifts and talents which in time will enrich 
the community with their fruits. 

A dominant theme in this symposium is the 
necessity of considering the school as an organ of 
the community and not a self-contained world. 
Scientific workers will find in the volume not only 
a lucid statement of the functions and contribution 
of education from the nursery school to the uni- 
versity, but also stimulating and suggestive com- 
ments on important problems such as the functions 
of the universities and of the technical colleges, 
freedom of teaching and limitation of entry to the 
universities, recruitment for the professions, the 
elimination of bias in adult education, the place 
of science in modern education, the significance of 
the social sciences, the opportunities in industrial 
psychology and vocational guidance and selection. 
Sir Philip Hartog contributes a discussion of the 
place of examinations in the social system and 
Prof. K. Mannheim an analysis of the sociological! 
approach to education and the function of group 
analysis in helping the individual to make his 
adjustments. 

Few will put down this book without being 
convinced that democracy can only fail to 
meet the challenge of Fascism to-day not by 
inherent weakness but by sheer neglect of the 
possibilities that lie in its hand. R. B. 


BEDFORD COLLEGE, LONDON 


A History of Bedford College for Women, 
1849-1937 

By Dr. Margaret J. Tuke. Pp. xvi +364-+ 12 plates. 
(London, New York and Toronto: Oxford Uni- 
versity Press, 1939.) 10s. 6d. net. 


" [HERE were several reasons why the history 

of Bedford College should be written, and 
every reason why Dame Margaret Tuke, who took 
the chief responsibility for guiding its destinies 
during a period of twenty-three years, should have 
written it. Her story necessarily includes a great 
deal of detail which is meant for the information 





of past and present members of the College. But 
with an admirable sense of proportion, she tells 
the story so as to bring out, not only the part 
which the College has played in the advancement 
of the higher education of women, but also the 
striking and often amusing changes in the social 
background and setting of the College, during the 
long stretch of years since 1849, the date of its 
foundation. 

Opened in that year at a house in Bedford 
Square, London, the College was at first really little 
other than a school for young ladies of the place and 
period. Gradually it began to assume something 
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more nearly approaching the status of a college, 
and in 1874 moved to more suitable and dignified 
premises in York Place, Portman Square. Four 
years later, the University of London, then an 
examining body, threw open its doors to women 
candidates, and Bedford College, as it was and is 
still called, naturally availed itself of the oppor- 
tunity thus provided. Good work continued to 
be done in adverse circumstances, the buildings 
being crowded and ill-adapted for their purpose. 
There were, we are told, no proper lecture theatres, 
there was only an apology for a laboratory situated 
in a basement, and adjoining a small gymnasium 
which was the sole provision for physical exercise. 
There was not adequate room for meals, and the 
library was rudimentary. 

These details are worth recalling, because a 
comparison with the fine buildings occupied by 
the College in Regent’s Park since 1913 suggests a 
singularly apt illustration of the enormous strides 
made by the cause of women’s education; and 
Bedford College enjoys the distinction of having, 
so to speak, seen the whole thing through. It 
became a school of the University in 1900, and 
was granted a Royal Charter in 1907. Naturally, 
there had existed during the more strenuous period 
a desire to become affiliated to one of the great 
and long established colleges, especially as the 
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expenses of adequate equipment for work on the 
science side would thus have been avoided or 
minimized. But the party which believed in a 
great and complete university institution, run by 
women for women, prevailed, with the results 
which we now see. 

From the first, the services of men were sought 
and obtained for help which men can generally 
best give. In their time, for example, the names 
of F. W. Newman, Mark Pattison, Erasmus Dar- 
win and Arthur Acland were associated with the 
College, which is under a lasting obligation to the 
last-mentioned for his work in setting the finances 
of the College in good order. 

But having said so much for the men who have 
been associated with the College, we must end by 
saying that had it not been for certain outstanding 
women there could have been no Bedford College as 
we know it. Mrs. Reid, the founder and benefactor, 
“Eleanor Smith of Oxford” (sister of H. J. Smith, 
the distinguished mathematician), Miss E. Pen- 
rose, the lady on whom the title of principal of 
the College was first conferred, Miss Hurlbatt who 
succeeded her and carried on until the appoint- 
ment, in 1906, of Miss Tuke, in whose time the 
mighty changes indicated above have mostly 
taken place—these are the persons who really 
made Bedford College what it is. 





NEURO-PHYSIOLOGY 


Physiology of the Nervous System 

By Prof. J. F. Fulton. (Oxford Medical Publica- 
tions.) Pp. xv +675. (London, New York and 
Toronto: Oxford University Press, 1938.) 25s. 
net 


N recent years, considerable attention has been 
paid to neuro-physiology, and marked advances 
have taken place in our knowledge of the sub- 
ject. As so few monographs have been available, 
Prof. J. F. Fulton’s book “Physiology of the 
Nervous System”, which he describes as an ex- 
position of the experimental approach to the 
subject, is of special interest. 

In this monograph, Prof. Fulton has emphasized 
two concepts. The first is the evolutionary prin- 
ciple of levels of function which implies that head- 
ward segments of the brain have become dominant 
over caudal, and that when higher parts are 
removed many activities of lower segments are, 
after a time, released. The second relates to the 
extensive interaction normally occurring between 
somatic and autonomic reflexes. 

The historical notes which are placed at the 





head of each chapter are of interest, and the 
author may be congratulated on the manner in 
which he has drawn the threads together. In 
some instances, the account demonstrates how the 
subject came to be developed. For example, it is 
pointed out in reference to postural reflexes that 
“Sherrington had been using the decerebrate 
preparation to study individual reflexes and the 
underlying mechanism of reflex transmission within 
the nervous system. After Magnus had left Liver- 
pool, Sherrington and Magnus independently noted 
the effects of rotation of the head on the posture 
of a decerebrate cat. When Sherrington learned 
that Magnus had seen the reaction, he urged him 
to pursue it and stated that the observation would 
be his to elucidate.’’ That Magnus carried out these 
observations with great success is now a matter of 
history. 

Prof. Fulton has succeeded in giving an admir- 
able account of the functions of the central nervous 
system in relation to somatic reflexes. It is 
regrettable, however, that the author has not been 
able to pause and give more atiention to the 
question of chemical transmission of the nerve 
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impulse at the synapse. It must be pointed out 
that those originally responsible for the hypo- 
thesis have never applied it to the central nervous 
system. The experiments which are quoted as 
conclusive evidence against chemical transmission 
in the sympathetic ganglion, namely, that the 
liberation of acetylcholine has no relation to dis- 
charge of impulses, have been repeated since the 
publication of this book, and have not been 
confirmed. 

It is scarcely possible, in view of the evidence in 
support of chemical transmission in the ganglion, 
to dismiss the hypothesis with the statement “that 
the humoral concept of central transmission has 
served its purpose”. It may be recalled that only 
a few years ago the postulates of Keith Lucas, 
which are now stated to harmonize in a striking 
manner with the new concept, were also supposed 
to have served their purpose. 

The treatment of the autonomic nervous system 
is open to criticism. Important investigations have 
been omitted and the chapter as a whole lacks 
balance and body. It is difficult to understand 
why Prof. Fulton has attempted a new definition 
of the autonomic nervous system. Langley’s 
original definition of the autonomic system, “The 
nerve cells and nerve fibres, by means of which 
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efferent impulses pass to tissues other than multi- 
nuclear striated muscle’, was clear and satis- 
factory. It should be emphasized that reflex 
responses involving involuntary tissues may be 
elicited in response to stimulation of a somatic or 
a visceral afferent nerve. Furthermore, somatic 
reflexes may be obtained on stimulation of visceral 
afferent nerves. It is not necessary to extend the 
concept of the autonomic system to include visceral 
afferent fibres. 

An excellent account is given of the recent work 
on the cortex, and Prof. Fulton is undoubtedly 
right in emphasizing ‘‘the co-existence of autonomic 
and of somatic representation which makes possible 
simultaneous and appropriate adjustments in the 
outflow of both autonomic and somatic systems”. 

There is no doubt that Prof. Fulton has 
succeeded in carrying out a difficult task with 
distinction. He has given an excellent summary 
of the experimental investigations carried out in 
recent years, and his book will undoubtedly 
stimulate further work. The bibliography is a 
remarkable achievement: it includes 1361 
references to anatomical and physiological papers. 
This section of the book will be of great value to 
senior students and research workers. The mono- 
graph is an important contribution to the subject. 


NITROGEN FIXATION AND NUTRITION 


Cattle Fodder and Human Nutrition 

With Special Reference to Biological Nitrogen 
Fixation. By Prof. Artturi I. Virtanen. Pp. 
vi+108+8 plates. (Cambridge: At the Uni- 
versity Press, 1938.) 7s. 6d. net. 


4 ke E process of nitrogen fixation is at once one 

of the most intriguing and elusive of the 
unsolved problems of microbiology. It is apparently 
brought about only by the living cells of certain 
bacteria and algw, and the immediate products 
of nitrogen fixation are in consequence mixed with 
those of protein degradation whose presence is 


inevitable in a» active cell. This fact has made 
it very difficult to determine which nitrogen com- 
pounds, found in the cells or in their surroundings, 
are to be regarded as the early products of fixation. 

The important contributions that Prof. Virtanen 
has made to the theory of nitrogen fixation arose 
from his discovery that the nodules of certain 
legumes often secrete combined nitrogen into the 
root surroundings, and that this nitrogen is almost 
all in the form of Laspartic acid and to a smaller 
extent of §-alanine. He argues that the products 
of protein degradation should consist of a variety 


of amino-acids and consequently cannot account 
for the aspartic acid, which he claims is a primary 
product of nitrogen fixation. It may be said here 
that, while this contention is very reasonable, it 
has not been proved that the products of fixation 
have remained unaltered in passing from the 
bacteria, through the nodule tissue, to the exterior. 
Prof. Virtanen supposes the bacteria to produce 
hydroxylamine, which is not detected since it 
reacts at once with oxalacetic acid (found in pea 
sap) to form an oxime which is then reduced to 
aspartic acid. In support of his theory, Virtanen 
has been able to obtain a fixation of nitrogen by 
crushed nodules supplied with oxalacetic acid. 
But we are still in complete ignorance as to how 
the nitrogen is caused to combine, or as to whether 
hydroxylamine is in fact the first-formed product. 

The nature of the process by which nitrogen 
compounds are secreted from legume nodules is 
in itself a remarkably interesting problem. Prof. 
Virtanen seems to have established the existence 
of such a process and of the uptake of the secreted 
compounds by other plants if grown in association 
with a legume. But attempts to confirm his results 
have sometimes succeeded and sometimes not, and 
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one feels that there are factors controlling the 
secretion process that have not yet been detected. 

The book under review comprises four lectures 
given in England during the autumn of 1937. In 
the first two of these the author gives an excellent 
and very clear exposition of his experiments on 
the secretion of nitrogen compounds by legumes 
and of his resulting theory of nitrogen fixation. 
The third lecture deals with the supposed lack of 
vitamins in the diet of the Finns. The conclusions 
to be drawn from the analyses quoted depend on 
the minimal requirements of average human 
beings for each vitamin, a point concerning which 
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authorities are not well agreed. The fourth lecture 
describes the now well-known A.I.V. process of 
ensilage, which was developed by the author, who 
urges that with its help, protein-rich legume fodder 
can be preserved with its content of vitamins for 
winter feed, thus improving the vitamin content 
of winter milk, to the great benefit of the populace. 
The book concludes with a general survey in 
which the reader is very nearly convinced that the 
work on investigating nodule secretions on one 
hand, and the development of the A.I.V. silage 
process on the other, formed in themselves an 
example of “associated growth”’. H. G. T. 





A STUDY OF DEWPONDS 


Dewponds in Fable and Fact 
By Alfred J. Pugsley. Pp. x + 62 +8 plates. 
(London: Country Life, Ltd., 1939.) 3s. 6d. net. 


N R. PUGSLEY describes his little book as 
“mainly another’ nail in the coffin of an 
already dead idea”’. He goes on to say, however, that 
“the body won’t lie down”, which is true enough. 
The originator of the belief that certain upland 
ponds are maintained in times of drought by 
direct condensation from the atmosphere appears 
to have been Gilbert White of Selborne. Letter 
XXIX in “The Natural History of Selborne”’ sets 
out the theory in detail. This simple and, at first 
sight, attractive idea gained ready acceptance. It 
has been demolished scientifically on various 
occasions ; but the writings of the demolishers 
have never enjoyed a publicity comparable with 
the writings of Gilbert White. Mr. Pugsley’s book 
contains an adequate summary of the literature, 
and like other competent investigators he has 
reached the conclusion that the behaviour of the 
so-called dewponds is accounted for by the 
ordinary agencies of rainfall and evaporation. 
In describing the ‘dew’ pond idea as “one of the 
biggest pseudo-scientific swindles that has ever 
been foisted on unthinking readers of popular 
periodicals by writers who have not troubled to 
examine the facts themselves’’, he can scarcely be 
accused of over-emphasis. 

The word ‘dewpond’ is, it appears, of relatively 
recent origin, the earliest reference to the term 
being in a pamphlet by Rev. H. P. Slade published 
it 1877. The title-page of Slade’s pamphlet, 
reproduced by Mr. Pugsley, might lead one to 
suppose that it was a blatant and valueless ex- 
position of the old dewpond hypothesis. It was, 
on the contrary, a very thorough study of the 
factors involved in the maintenance of a pond 
on the north-east Berkshire Downs, based on 





accurate observations of rainfall, water-level and 
consumption by animals. As Slade’s work is now 
almost forgotten, it is of interest to recall that it 
was noticed and warmly praised by G. J. Symons 
in his “British Rainfall”. Mr. Pugsley also pays 
tribute to the work of E. A. Martin, who seems to 
have been the first to demonstrate the fact that 
the surface temperature of the water in a so-called 
dewpond scarcely ever falls below the dew-point 
of the air above it. 

Although, in face of the evidence summarized 
so clearly by the author, the traditional ideas 
about dewponds must be thrown overboard, 
there is no doubt at all that they served, and 
continue to serve, a most useful purpose in areas 
where surface water supplies are difficult to get. 
Their construction calls for great skill acquired 
by long experience, for it must be remembered 
that the materials naturally available in these 
areas do not readily lend themselves to durable 
water-tight construction, and the power to retain 
water indefinitely is the essence of the contract. 
It is a mistake to suppose, however, that there is 
anything secret or mysterious about the mode of 
construction. Mr. Pugsley details quite a number 
of methods. Another myth exploded in the book 
is that many of the ponds date from neolithic 
times. He points out that the cleaning process which 
must be carried out at fairly frequent intervals 
necessarily involves the removal of some of the 
puddled material from the bottom of the pond. He 
estimates, therefore, that such a pond would not 
last more than 100-150 years, unless entirely remade. 

The book contains some pleasing photographs 
of typical dewponds and it may be cordially 
recommended to those who desire, at trifling cost 
to themselves, to have at hand a means of clari- 
fying the ideas of their unscientific friends on the 
subject of dewponds. E. G. B. 
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THE MCDONALD OBSERVATORY, FORT DAVIS, TEXAS 


By Pror. Otto STRUVE 


N May 5, the president-elect of the Univer- 
sity of Texas, Dr. H. P. Rainey, formally 
dedicated the McDonald Observatory and declared 
it open for research ‘“‘as an enduring symbol of 
the insatiable desire 
of man to discover 
the secrets of the 
universe and as a 
symbol of the free- 
dom of man’s mind 
to explore the 
boundless areas of 
truth without any 
restrictions whatso- 
ever’. 

The new observa- 
tory is located in 
the Davis Moun- 
tains of western 
Texas, at an alti- 
tude of 6,825 ft. 
above sea-level. The 
principal instru- 
ment is an 82-inch 
reflector completely 
designed and built 
by the Warner and 
Swasey Company of 


Cleveland, Ohio. 
The disk for the 
mirror—of Pyrex 


glass—was cast by 
the Corning Glass 
Works on Decem- 
ber 31, 1933, and 
was ground and 
figured by Mr. 
C. A. R. Lundin, 
optical expert of the 
Warner and Swasey Company. Dr. J. 8. Plaskett, 
director emeritus of the Dominion Astrophysical 
Observatory at Victoria, B.C., acted as scientific 
consultant for the Company and performed the 
laborious optical tests in the shop, before the mirror 
was installed in its cell on Mount Locke. The 
following is quoted from Dr. Plaskett’s address 
given at the dedication : 

“The 82-inch mirror was thoroughly tested in 
the optical shop by measures of radius of curvatures 
of various zones. The resulting longitudinal aberra- 
tions at the focus were on the average only one 
thousandth of an inch and these, translated into 





McDonatp OsservaTory at Fort Davis, Texas, on Mount 
LocKE. 


deviations of the surface from the true form, only 
amount to seven ten millionths of an inch—one 
thirtieth of a wave of visual light. The spurious 
diffraction disk at the focus has a diameter of 
about one five 
thousandth of an 
inch, while the aver. 
age diffusion disk 
computed geo- 
metrically is about 
30 per cent smaller 
than this amount. 
The Hartmann cri- 
terion, 7’, effectively 
the weighted mean 
diameter of the geo- 
metrical diffusion 
disk in terms of one 
one hundred thou- 
sandth of the focal 
length, is 0-05, 
which indicates that 
the aberrations of 
the 82-inch mirror 
are only two fifths 
of those of the best 
mirror previously 
tested.” 

The mounting is 
a modification of 
the cross-axis type 
used in the Victoria, 
Delaware and 
Toronto tele- 
scopes. The tube is 
relatively short, the 
prime focus being 
only 27 ft. (/ 4). 
The declination « xis 
is quite short, in order to allow the beam to enter 
the polar axis after two reflections from small 
plane mirrors. At the lower end of the polar axis 
is a constant temperature room which houses the 
large Coudé spectrograph employing prisms seven 
inches in height and five inches in width. These 
prisms were made by Adam Hilger, Ltd., from 
light flint glass by Chance. The linear dispersion 
of the present arrangement is 3 A./mm., but 
additional cameras of the Schmidt type and a 
powerful diffraction grating as the dispersing unit 
will be provided in the near future. The effective 
focal length of the Coudé arrangement is 158 ft.(f/23). 


[Photo by Paralto Studio, Austin, Texas. 
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The Cassegrain focal length is 91 ft. (f/13). 
Three speetrographs are now in use. The dispersing 





unit of one consists of a pair of quartz prisms, 
made by Bausch and Lomb, four inches in aper- 
ture; or of a pair of light flint-glass prisms made 
by William Gaertner of Chicago. The collimator is 
one metre in length. A camera lens of UV Jena 
glass, having a focal length of 500 mm., gives a 
linear dispersion of 50 A./mm. at 4000 A. with the 
quartz prisms, or of 25 A./mm. with the glass 
prisms. Three Schmidt cameras of f/2, f/1 and 
{0-5 provide smaller dispersions. The limiting 
magnitude with the 50 A./mm. dispersion is 
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as were several other spectrograph lenses at the 
McDonald Observatory, was made by J. W. 
Fecker of Pittsburgh, Pennsylvania. 

A low-dispersion spectrograph is used at the 
Cassegrain focus interchangeably with a large 
direct camera and a filar micrometer for 
visual double-star work. This spectrograph 
is used principally for the determination of 
spectral types. and luminosities of very faint 
stars. 

There is no Newtonian arrangement, and the 
principal plate holder is in the prime focus itself, 
The guiding is done from the rim of the tube. The 





Tue 82-INCH REFLECTOR OF THE McDoNnaLp OBSERVATORY. 


about 9-5; that of the f/1 Schmidt camera is 
about 15. 

Another spectrograph is equipped with a dif- 
faction grating ruled by Prof. R. W. Wood 
aluminium on glass) and with a grating ruled by 
Dean Henry G. Gale of the University of Chicago 
‘speculum metal). Both gratings were excellent 
and concentrate a large amount of light in the first 
order on one side. We expect that the aluminium 
grating will be particularly useful in the infra-red, 
while the speculum metal grating, recently plated 
with gold, will be used in the green and near red 
regions of the spectrum. There are two camera 
lenses, one designed by Dr. G. W. Moffitt, the 
other by Prof. F. E. Ross. The linear dispersion 
of the shorter focus lens is 80 A./mm. This lens, 





mechanical construction of this elaborate*instru- 
ment is due to Dr. G. W. Moffitt and Prof. G. Van 
Biesbroeck. 

The prime focus is also equipped with a slitless 
spectrograph of novel design, due principally to 
Mr. L. McCarthy. The field is approximately 40’ 
in diameter, and the limiting magnitude is 15 or 16. 
The dispersion is about 250 A./mm. 


PROGRAMME OF WORK AND 
ORGANIZATION 


The telescope has already produced valuable 
results. Dr. G. P. Kuiper has obtained numerous 
spectra of faint proper motion stars and has 
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discovered several new white dwarfs and about two 
dozen stars of a class designated by him as sub- 
dwarfs. Dr. A. Unsoeld of Kiel and the present 
writer have obtained a large amount of valuable 
spectrographic material for the study of line- 
profiles and of equivalent widths in the ultra-violet 
region of the spectra of early-type stars. Dr. J. 
Greenstein and Dr. C. K. Seyfert have taken 
photographs in the prime focus for star counts and 
for the determination of the colours of condensa- 
tions in large spirals. Dr. Elvey and the writer 
are collaborating in the determination of the 
spectroscopic orbit of the remarkable spectroscopic 
binary and eclipsing variable u* Scorpii; the 
former will undertake the study of the line profiles 
of the principal helium lines hroadened by an 
unusually large amount of rotation, while the latter 
will measure the radial velocities. Remarkable, 
but as yet unexplained, variations in the line 
profiles have been detected. 

One of the most interesting features of the 
Observatory is its organization. The entire 
Observatory was built from a bequest of one 
million dollars left by Mr. W. J. McDonald, a 
banker of Paris, Texas, to the regents of the 
University of Texas, “for the purpose of aiding 
in erecting and equipping an astronomical observa- 
tory . for the study and promotion of the 
study of astronomical science’. Under a 30-year 
contract, the McDonald Observatory will be 
operated jointly by the University of Texas and 
the University of Chicago, the Yerkes Observatory 
supplying the staff and the larger part of the 
operating expenses. The present writer combines 
the functions of the directors of both observatories. 
Dr. C. T. Elvey acts in the capacity of assistant 
to the director, and is in charge of the McDonald 
Observatory during the absence of the director. 
The permanent staff of the McDonald Observatory 
includes Dr. C. K. Seyfert, Dr. Daniel Popper and 
Mr. Walter Linke. The astronomers of the Yerkes 
Observatory rank as research associates and are 
given the privilege of using the reflector. The 
co-operative plan, now in force for seven years, 
has proved eminently satisfactory from all points 
of view. A considerable part of the original 
McDonald bequest has been saved and set aside 
for future development, or, in case the co-operative 
plan is dropped at the end of the present contract, 
for the independent operation of the Observatory 
by the University of Texas. 


DEDICATION CEREMONIES 


Through the generosity of the Warner and 
Swasey Company, a number of distinguished 
astronomers were invited as guests of the firm to 
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attend the dedication and to take part in a three- 
day symposium on “Galactic and Extragalactic 
Structure”. Prof. E. A. Milne came from England, 
and spoke on “Cosmological Theories’. Prof. 
Bertil Lindblad, of Sweden, spoke on ““Theoretical 
Interpretation of Spiral Structure” and Dr. J. H. 
Oort, of Holland, discussed ‘‘Present Problems”. 
Other invited papers were contributed by Dr. H. 
Shapley, Dr. R. J. Trumpler, Dr. Edwin Hubble, 
Dr. B. J. Bok, Dr. Walter Baade, Dr. Cecilia 
Payne-Gaposchkin, Dr. Joel Stebbins, Dr. H. N. 
Russell, Dr. G. P. Kuiper, Dr. 8S. Chandrasekhar, 
Dr. W. W. Morgan, Dr. C. T. Elvey and Dr. Otto 
Struve. Several important papers were also 
presented at the session of the south-western 
division of the American Association for the 
Advancement of Science held at Alpine, Texas, 
forty-two miles from the Observatory, on the 
day preceding the dedication. Prof. Arthur H. 
Compton, of the University of Chicago, gave 
an evening lecture entitled “Physics Views the 
Future’. 

The dedication ceremony on May 5 was attended 
by more than four hundred guests. Some sixty 
astronomers, including the directors of nearly all 
large American observatories, attended the sym- 
posium and participated in the discussions. The 
members of the staffs of the Yerkes and McDonald 
Observatories have derived an immense amount 
of benefit from the papers and discussions. The 
meeting has meant much for the Observatory and 
the two universities, and it has been described by 
a regent of the University of Texas as the most 
important scientific event in Texas history. A 
resolution passed by the visiting astronomers, after 
having been proposed by Dr. Hubble, seconded 
by Dr, Russell and transmitted by the chairman 
of the meeting, Dr. W. H. Wright, reads in part: 


“The astronomers who attended the dedication of 
the McDonald Observatory and the conferences on 
galactic and extragalactic structure which followed, 
were deeply impressed, not only by the site of the 
Observatory and the perfection of the great tele- 
scope, but also by the remarkably high standards 
maintained throughout the discussions. he 
symposium is zenerally recognized as the most 
profitable that has been held in America, and it 
should serve as a model for future conferences’ . 


The Warner and Swasey Company, in financing 
the symposium, in arranging a true Western ‘chuck 
wagon dinner’ for more than four hundred guests 
on the day of the dedication, in arranging a special 
cowboy ‘rodeo’ at a neighbouring ranch, and in 
inviting many of the visiting astronomers on 4 
trip to the famous Carlsbad Caverns National Park, 
have set an example of generosity which it will 
be hard to duplicate. 
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THE RECENT TREND OF RADIO DIRECTION-FINDING 


|= radio direction-finder is an instrument for 

determining the direction of arrival of electric 

waves of the frequencies normally used in radio 

communication. Although it was introduced 
during the early years of the present century, it 
did not become a practically useful instrument until 
the valve-amplifying receiver was developed and 
provided the necessary sensitivity in the reception 
of radio signals. In its early form, the radio 
direction-finder, using closed loop aerials and 
operating on wave-lengths of from a few hundred 
to several thousand metres, was applied as an aid 
to marine navigation, and as a means of locating 
the position of unknown transmitting stations ; in 
addition, however, the instrument provided a 
very useful tool in connexion with the study of 
the mode of propagation of electric waves. 

Arising out of these applications, it was noticed 
that under certain conditions of wave propagation 
and beyond certain minimum distances of trans- 
mission, the directional indications of the instru- 
ments were subject to large and variable errors, 
which were found to be due to the action of the 
horizontal components of electric force in the 
arriving waves on the horizontal sides of the 
receiving loop. The remedy for this state of affairs 
was to be found in a British patent applied for 
by F. Adcock in 1918, in which it was proposed 
to replace the closed receiving loops by pairs of 
spaced vertical aerials, so connected together that 
the resultant action of any horizontal components 
of electric force could be reduced to a negligible 
amount. The practical utility of this invention 
was demonstrated in 1926, and soon afterwards 
the Adcock direction-finder became a commercial 
proposition for medium wave-lengths. 

This advance had the effect of increasing the 
range of usefulness of ground receiving stations to 
several hundred miles, at which distances polariza- 
tion errors ranging up to 45° or more with the loop 
aerial were reduced to less than one tenth of this 
amount with the spaced vertical aerial. Limitations 
of space have delayed the application of this im- 
proved direction-finding system on board ship, but 
the closed loop type used on medium wave-lengths 
has so far been found sufficiently accurate for the 
comparatively modest range requirements of 
marine navigation. Since about 1930, two factors 
have had a major effect upon the trend of radio 
direction-finding investigations and their applica- 
tion. In the first place, the growth of aerial trans- 
port has given rise to a demand for accurate radio 
bearings of aircraft at distances ranging up to 





several thousand instead of several hundred miles ; 
and secondly, the general trend of radio communica- 
tion to shorter and shorter wave-lengths has 
necessitated the extension of direction-finding 
technique in a corresponding manner. For the 
particular case of aerial navigation, various radio 
beacons have been developed by which a pilot may 
be guided to an aerodrome and enabled to land 
under conditions of poor visibility, but the scope 
of such aids is usually limited to comparatively 
short ranges, except in the case of long straight 
air routes, such as exist in the United States of 
America. 

In order to provide a useful radio-bearing service 
to aircraft at ranges between 200 and 2,000 miles, 
it is necessary to resort to the use of short waves, 
so that the comparatively minute transmitter 
power available on the aircraft may produce 
sufficient field intensity at the ground receiving 
station. For this purpose, spaced aerial direction- 
finders have been developed to a high standard of 
performance for the wave-length band 10-100 
metres. Such instruments are now available, with 
either a simple aerial receiver in which the bearing 
is determined by rotating a goniometer search coil 
to a zero or minimum signal position, or a dual 
receiver and cathode-ray tube indicator in which 
the bearing is read from a visual trace on the 
fluorescent screen. 

A detailed theoretical and experimental study 
of the principles of design and construction of such 
short-wave direction-finders has led to the con- 
clusion that their inherent instrumental accuracy 
should be of the order of 1°, with maximum error 
values of 2° or 3° under the most severe conditions 
of reception of horizontally polarized waves. When 
such direction-finders were used in practice, how- 
ever, it was found that the observed bearings of 
transmitting stations in known positions were 
subject to errors much greater than this, some- 
times ranging up to 10° or 20°. This raised the 
question as to whether the instrument was still 
defective due to some undetected fault, or whether 
the measurements indicated departures of the 
arriving waves from the great circle plane between 
transmitter and receiver. 

To assist in the resolution of this question, 
resort was had to an alternative means of direction 
finding, which, although first described by T. L. 
Eckersley in 1921, has not been brought into use 
as a practical instrument until within the past few 
years. In this case, the reception takes place on a 
pair of identical vertical closed loops, spaced a 
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fraction of a wave-length apart and symmetrically 
connected to the central receiver in such a manner 
that certain instrumental defects inherent in the 
use of open aerials can be eliminated. It is con- 
venient to use a visual receiver of the cathode-ray 
tube type, and various tests have demonstrated 
that the inherent instrumental accuracy of such 
apparatus is somewhat higher than that previously 
attainable. 

When used for taking bearings on short-wave 
transmitting stations, however, it was found that 
the accuracy was not materially better than that 
hitherto obtained. It is to be concluded, therefore, 
that on the short wave-lengths under consideration, 
a severe limit is set to the accuracy of radio 
direction finding under certain conditions by 
vagaries in the propagation of the electric waves 
employed. The direction-finding instruments in- 
dicate the actual direction of arrival of the waves 
to a high order of accuracy, but this is not 
necessarily the direction of the transmitter, but 
rather that of the point of reflection or scattering 
of the waves from the ionosphere. It is perhaps 
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fortunate that it is possible to avoid using the 
bearings obtained under such conditions, and 
increased knowledge and experience will soon 
indicate in precisely what circumstances it is safe 
to rely upon the radio bearings obtained. Mean. 
while, the use of these short-wave direction. 
finders is adding considerably to our knowledge of 
the mode of propagation of electric waves through 
the ionosphere. 

In the range of wave-lengths below 10 metres, 
direction finding is in the early stages of develop. 
ment, but instruments of the closed loop and 
spaced aerial types have already been used for 
ascertaining the possibilities of the art on wave. 
lengths down to 3 metres. It seems likely that 
within this wave-length band, some application is 
likely to be found in ascertaining the positions of 
radio sounding balloon transmitters at ranges up to 
one hundred miles or so. In this sphere, however, 
much more research is needed on the propagation 
of waves as well as on the design and construction 
of the direction-finding instruments. 

R. L. 8-R. 


BIOLOGY, THE SCHOOL AND SOCIETY* 


By T. H. 


HAWKINS 


EpucaTION OFFICER, British SoctaL HyGiene CovunNcIL 


lie E acceleration of scientific invention during 

the last generation has been such that it has 
now considerably outdistanced the ability of man 
to assimilate knowledge and to make it an essential 
part of his social and ethical relationships. This 
was the theme of tire address given before the Ninth 
Imperial Social Hygiene Congress by Prof. J. 
Ritchie, of the University of Edinburgh, who 
suggested that the failure is in some measure due 
to the exclusiveness of science, and that its 
remedy partly lies in the creation of a world-wide 
appreciation of the social and moral implications 
of scientific knowledge. That this appreciation 
can in part be brought about by biological know- 
ledge was the keynote of the educational sessions 
of the Congress, which was attended by delegates 
from all parts of the Empire. 

At the opening session, the speakers concerned 
themselves with the teaching of biology as a factor 
in health and character training. Mr. C. R. E. 
Gillett, University of Reading, m comparing the 
older public and newer State schools, suggested 
that the latter are now attempting to turn out a 
product which hitherto has presumably belonged 


° Survey of the oeecattenal sessions of the Ninth Imperial Social 
Hygiene Co , held In the Hastings Hall, British Medical Associa- 
tion House, July 0 i‘ 


exclusively to the former, namely, a citizen 
qualified to play his part in our changing form of 
democratic government. This citizen would be 
keenly aware of his responsibilities to the com- 
munity and would be imbued with such a sense of 
social duty that he would readily undertake those 
tasks which contribute to the welfare and estab- 
lishment of communal life. But whether the will 
to serve has demonstrably expressed itself is 4 
matter of great doubt, and here only education 
would make it effective. The part that biology 
can play in health and character formation will 
only become apparent if the pupil be made to feel 
keenly aware of the value of his training. Active 
co-operation will be needed between teachers of 
physical training, domestic science, and biology, 
and this should be unified by a ‘positive’ stti- 
tude towards health on the part of the sciool 
staff as a whole. The part of the biological teacher 
in this co-ordinated form of health education would 
be that of the true scientific investigator, see':ing 
with the children to elucidate real prob! ms, 
rather than being a mere imparter of factual 
information. If children were allowed to ©0- 
operate fully in the elucidation of simple mec :co- 
biological problems, they would not fail to dev: lop 
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a critical and inquiring attitude to their own health 
problems, one which is active and forward and 
not a mere morbid dwelling on bodily ills. 

I considering character formation, it is well to 
define the main objectives of biological teaching ; 
first, the acquisition of information ; secondly, the 
development of methods of thinking ; thirdly, the 
induction and application of principles; and 
fourthly, the formation of attitudes. The forma- 
tion of desirable attitudes can be fostered by 
effective science teaching based on direct personal 
experiences. The problem of sex education is 
complex and difficult, but at least the biology of 
sex can be treated objectively by the teacher as a 
problem which is as vital as any other. Whether 
the teacher is able to deal with the ethical, moral 
and emotional aspects of sex will depend largely 
on his own personality and character. The recogni- 
tion that most of the problems besetting the world 
are fundamentally biological might lead people to 
seek for biological solutions. Ecology and heredity 
could be used to discuss the inter-relationships of life 
and the effects of selective breeding, while, incommon 
with other sciences, laboratory methods could be 
used to distinguish between speculation and opinion. 

Dr. F. C. Kelly, director of the Iodine Educa- 
tional Bureau, dealt with the efforts that are 
being made to reduce the gap between those who 
are engaged in ascertaining the theoretical facts 
of nutrition and those whose duty is the applica- 
tion of that knowledge to the practical affairs of 
public health. Co-operation between educationists, 
medical men and agriculturists might be consider- 
ably extended. While the vital problem of mal- 
nutrition and sub-standard health is fundamentally 
one of food production, yet education also has an 
essential place. The application of education 
should be extended in two directions. The newer 
knowledge of nutrition and its principles must 
first be made known to those who are in a position 
to influence others, such as Government officials, 
health, agriculture and education officers, em- 
plovers of labour, missionaries and other welfare 
workers. But there is also the great problem of 
educating those whose nutrition it is desired to 
improve. Besides teaching the right use of food 
in relation to such aspects as cooking, storage and 
preservation, there is urgent need for educational 
measures to overcome innate conservation, pre- 
judice, religious scruples and food taboos. The 
teaching of biology in schools might help to over- 
come these prejudices by reaching towards the 
essential unity of Nature, and, in checking the 
continually increasing pace of analytical inquiry, 
effect a harmonious synthesis of all the complex 
knowledge now at our disposal. 

‘rof. H. D. Kay, University of Reading, sug- 
gested that the gaps in the teaching of nutritional 





science will only be filled when two conditions have 
been satisfied. One is the need for the training of 
a sufficient number of teachers capable of dealing 
with agricultural and rural biology to enable all 
senior and secondary school children in country 
districts and small towns to receive adequate 
elementary instruction in environmental science. 
The other is the need for the training of a sufficient 
number of teachers having a sound up-to-date 
knowledge of the elements of nutritional science 
to enable all pupils in senior and secondary schools, 
in town and country alike, to receive adequate 
instruction in this field. That the former condition 
merits immediate attention is borne out by the 
fact that less than ten per cent of the future 
farmers of Great Britain attend agricultural 
colleges or farm institutes, whereas practically all 
now pass through senior or secondary schools. 

An educationist, Mr. W. L. Sumner, of Univer- 
sity College, Nottingham, went on to explain the 
function of the school in creating an ideal of health 
as an attainable goal. Whilst no detailed physio- 
logical knowledge is required, on the other hand a 
smattering of the old formal botany and zoology 
would not suffice, a statement which was expanded 
by Prof. L. P. W. Renouf, University of Cork, and 
Mr. J. H. Lloyd, University of Wales. Throughout 
all science courses, the human and everyday value 
of science should be stressed. Food and feeding 
and problems connected therewith might find 
their way into other school studies. Arithmetic 
might deal with food prices and food values, lists 
of ingredients, comparison of consumption, etc. 
The pages of history and geography are full of 
stories of diet which could be used to good 
advantage. A knowledge of elementary dietetic 
principles would enable the public to distinguish 
between what is true and what is misleading in 
the advertising of foodstuffs. This knowledge 
would have far-reaching effects on the health of 
the nation ; during the last twenty years amazing 
changes have taken place, but the problem of 
better food for all has still to be resolutely tackled. 
The psychological and zsthetic aspects of food and 
feeding are further considerations to which the 
teacher might give his attention. The presentation 
of food in attractive form and in pleasant sur- 
roundings is a matter in which English people 
might gain much from Continental methods. 
Although it would be inadvisable to attempt to 
copy directly these methods, their study might lead 
to the introduction of an eclectic spirit. 

With these considerations in mind, the Congress 
turned to discuss the equipment of the ordinary 
teacher in biology. Although the development of 
biology in schools during the last ten years has 
been really remarkable, Prof. Ritchie pointed out 
that Great Britain still lags far behind nearly every 
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other country in the world, and school courses are 
often ill-adapted for their purpose in education. 
Now that the educationist has realized that the 
pupil is no empty sarcophagus into which the 
mummy called ‘information’ should be stuffed, 
then the objective of making use of the child’s 
own initiative and response might be achieved. 
As in the world of living things, the educationist 
is realizing that it is the response from within and 
not the impression from without which counts. 
Another conception which is helping to direct the 
flow of educational practice has arisen from the 
difficulties and disturbances which have upset the 
peaceful course of national life in recent years. 
By inducing independence of thought and balance 
of mind, school education should lay the founda- 
tions of mental stability and of the appreciation 
of the significance of social relationships which 
would prepare the child for the responsibilities of 
citizenship. 

The fundamental interest of children in Nature 
opens up easy ways of inducing response and 
initiative. To be effective, biology teaching should 
run in graded stages throughout the whole school 
period, as indeed it does in many countries. 
Further, it should place the pupil in contact with 
living things, in school and out of school, as a 
basis for the understanding of the activities and 
relationships of life. Finally, it should in its later 
stages boldly proceed to link man with the rest of 
the animate world, and show how he, too, in his 
relation to natural environment, and to his 
animate or social environment, is constrained by 
the laws of Nature. 

The difficulty of finding teachers qualified to 
conduct biology teaching with these ends in view, 
leads to the question as to whether the universities 
have attempted to meet the need for teachers of 
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biology. They should introduce more of the living 
animal ; there should be more first-hand contact 
with Nature, a greater familiarity with British 
plants and animals, their relationships with each 
other and with man himself. In their glorification 
of research, which is often pedestrian in nature, 
and their belittling of school teaching, further 
blame must be apportioned to the universities 

Other speakers amplified three main points 
which arose from the addresses: the need for 
inculeating the right mental outlook and for 
developing perspective and initiative, and a con- 
demnation of academic biology. During the dis- 
cussions, one felt that a genuine attempt is being 
made to meet those criticisms of school science 
teaching which is contained in the Spens Report, 
and that a step forward has been made to appre- 
hend the possibilities of biology. Prof. F. T. 
Brooks, University of Cambridge, suggested that 
the wide extension of ‘refresher’ courses in the 
universities would make a valuable contribution 
to meet present deficiencies. 

The part played by biological education in 
contributing to the welfare of native societies was 
described by delegates from New Zealand, Aus- 
tralia, Africa, Malaya, West Indies, Ceylon and 
other parts of the Empire. Sir Frank Stockdale, 
agricultural adviser to the Colonial Office, em- 
phasized the need for co-operation between 
education, agricultural and health officers of 
communities that live close to the soil. In most 
tropical countries, a bias is already being given to 
education in teaching improved methods of 
agriculture, personal and social hygiene, housing 
and sanitation. In this connexion the need for 
an adequate training of teachers in human 
biology was stressed by many of the colonial 
visitors. 





OBITUARIES 


Maria Ogilvie Gordon, D.B.E. 

AME MARIA OGILVIE GORDON died on June 

24, and with her has passed a pioneer in 
woman’s share of scientific education and research. 
Eldest daughter of the Rev. Alexander Ogilvie of 
Aberdeen, she received her schooling in Edinburgh. 
She then, 1889-90, studied at University College, Lon- 
don, where she won the gold medal for zoology and 
comparative anatomy under Ray Lankester. In 1893 
she was awarded the London D.Sc. Meanwhile, 
1891-95, she had undertaken an investigation of 
recent and fossil corals under Hertwig and Zittel at 
Munich. She could not in those days enter the 


University of Munich as an official student, but merely 
as a private research worker, receiving kindly assist- 





ance from the professors and others of the staff. 
Under these conditions she published two important 
papers on corals, one in the Transactions of the Royal 
Society and the other as a supplement to Palaonto- 
graphica. In recognition of their merit, she was in 
1900 granted the Ph.D. of Munich with highest 
honours. The occasion was specially noteworthy 
because it was the first time this degree had been 
conferred upon a woman. 

Corals led Dame Maria into other fields than 
zoology and paleontology. In 1891, she accompanied 
Baron von Richthofen on a geological excursion to 
the South Tyrol, and listened to him expounding |his 
thirty-year-old application of Darwin’s theory of 
atolls to the irregularly disposed Triassic dolomites 
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of the region. Afterwards, without losing Richthofen’s 
friendship, she contested his interpretation, and 
attributed most of the seemingly capricious behaviour 
of the rocks to hitherto undetected thrusts. Those 
who recall the fate of somewhat similar criticisms of 
Tiddeman’s reef-knolls in the Carboniferous of Great 
Britain may expect that a considerable proportion 
of Richthofen’s conception will survive; but there 
can be little doubt of the permanent value of many 
of Dame Maria’s contributions to the paleontology, 
stratigraphy and tectonics of the district. Here we 
may single out, as specially characteristic, her claim 
to have established recurrences of powerful earth 
movements with pronounced changes of strike. 

In the fastnesses of the Tyrol, Dame Maria suffered 
from more than the usual isolation of a research 
worker in field geology, but at home she never lacked 
co-operation in the discussion and presentation of 
her observations. In 1932, when she received the 
Lyell Medal of the Geological Society, she gratefully 
recalled help received from men like Geikie, Topley, 
Lapworth, Peach and Horne. Altogether, she pub- 
lished about thirty original works, rather more than 
half of them in German. British readers also will 
never forget her translation of Zittel’s “History of 
Geology and Paleontology” (1901). 

Dame Maria, in spite of her scientific activity, 
found time to take a leading part in advancing the 
welfare of women and children in general. She 
married in 1895, and had one son and two daughters, 
of whom the elder was christened ‘Coral’. 

E. B. Batley. 


Sir Henry Stuart-Jones, F.B.A. 


WE regret to record the death of Sir Henry Stuart- 
Jones on June 29, aged seventy-two years. 

Few men of learning in this generation have 
combined so fully the widest and most exact scholar- 
ship with academic statesmanship and administrative 
drive. Best known among students as editor of the 
revised ‘‘Greek Lexicon” ‘of Liddell and Scott, Henry 
Stuart-Jones will be remembered among Welshmen 
as principal of University College, Aberystwyth, and 
vice-chancellor of the University of Wales. 

Born on May 18, 1867, and educated at Rossall 
and Balliol, he had an academic career of exceptional 
distinction, and was elected in 1890 to a fellowship 
at Trinity College, Oxford, to which (after busy years 
of travel and study in Greece and Italy) a tutorship 
was added in 1894. He had already taken pupils at 
Exeter College for Henry Pelham. As temporary 
relief from characteristic overwork, he held from 
1903 until 1905 the directorship of the British School 
of Archeology in Rome, without severing his con- 
nexion with Trinity ; but at the end of 1905 he left 
Oxford and settled at Saundersfoot near Tenby, 
devoting himself mainly to Roman history and 
antiquities. 

In 1911, however, Stuart-Jones seemed the obvious 
man to edit a new edition of “Liddell and Scott”’, 
which involved drastic changes of plan and the 
organization of wide collaborated research, in which 
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he was ably assisted (1921-37) by the late Roderick 
McKenzie. This great task remained a central 
interest for him through life. 

After valuable war services to the Foreign Office, 
Stuart-Jones had scarcely resumed work on the 
*“‘Lexicon”’ when the Camden chair of ancient history 
fell vacant by the premature death of Francis Haver- 
field. Stuart-Jones could have filled any of the Oxford 
chairs in classics, ancient history, or archeology with 
distinction, and his inaugural lecture as Camden 
professor was a fine piece of research and exposition. 
But he published nothing further. He lectured 
mainly on the provincial administration of the 
Roman Empire, and was lavish of his varied learning 
to colleagues and advanced students. Though living 
still at Saundersfoot in vacations, and retaining his 
editorship of the ““Lexicon”’, he took an active part 
in college and university business ; and his appoint- 
ment in 1927 as principal of the University College 
of Wales at Aberystwyth, though surprising to some 
of his friends, actually concentrated his manifold 
equipment and exceptional energies into a less diffuse 
career, though he continued to edit the “Lexicon”’, 
and rendered valuable services to the council of the 
British Academy. 

At Aberystwyth, Stuart-Jones’s rapid and intimate 
mastery of academic detail, and his newly won pro- 
ficiency in Welsh, enabled him to take the initiative in 
many directions : college-buildings, status and salaries 
of his staff, courses in arts and crafts, research in 
agriculture and plant-breeding in the institute 
endowed by Sir Julien Cahn. He was vice-chancellor 
of the University of Wales during 1929-1931, and 
found time for work on the Representative Council 
of the Welsh Church, and in the Diocese of Saint 
David's. 

His impressive appearance and forcible personality 
were, however, always ill-served by a delicate con- 
stitution ; and in March 1934 he found it necessary 
to resign his academic work. But the “Lexicon’’, 
now nearly completed, occupied him still, and the 
premature death of Roderick McKenzie threw heavy 
burdens on him in the last two years. 

Stuart-Jones was knighted in 1933. All his three 
colleges elected him to honorary fellowships; he 
was a member of many foreign institutes, and the 
Society for the Promotion of Roman Studies cele- 
brated his seventieth birthday with a complimentary 
volume of its Journal, with portrait and bibliography. 

J. L. MyRes. 


WE regret to announce the following deaths : 


Brigadier-General the Hon. C. G. Bruce, C.B., 
M.V.O., leader of the Mount Everest Expeditions of 
1922 and 1924, on July 12, aged seventy-three years. 

Prof. W. A. Jolly, professor of physiology in the 
University of Cape Town and past president of the 
Royal Society of South Africa. 

Prof. John Mellanby, F.R.S., Waynflete professor 
of physiology in the University of Oxford, on July 15, 
aged sixty years. 
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NEWS AND VIEWS 


Prof. R. D. Haworth 

As announced elsewhere in this issue (p. 168), Dr. 
R. D. Haworth, lecturer in chemistry at King’s 
College, Newcastle-upon-Tyne, has been appointed 
professor of chemistry in the University of Sheffield 
after graduating at the University of Manchester in 
1919, and spending some time there working with 
Prof. Lapworth. Dr. Haworth, having been awarded 
in 1921 the distinction of an 1851 Exhibition, pro- 
ceeded to Oxford, where he began his work with the 
late Prof. W. H. Perkin, jun., on isoquinoline alka- 
loids, leading to the synthesis of eryptopine and 
and to important derivatives of the 
apomorphine series. This work received the well- 
merited recognition of the doctorate in science from 
Manchester in 1930. Since 1927 Dr. Haworth has 
been a member of the staff of the Chemistry Depart- 
ment of King’s College, Newcastle-upon-Tyne, in the 
University of Durham, where, besides carrying on 
his work on alkaloids, he has had marked success in 
the investigation of naturally occurring derivatives 
of phenanthrene. In this connexion his general 
method for the synthesis of phenanthrenes has had 
a wide application. During recent years he has 
added materially to our knowledge of the structure 
of natural phenolic resins. He has displayed abilities 
of a high order as a teacher, both of undérgraduates 
and research students, and has, for some years, been 
senior tutor in science. Besides these academic 
interests, Dr. Haworth is a keen and accomplished 
cricketer. He leaves behind him at Newcastle a host 
of friends won by his sterling qualities, and their 
good wishes go with him to Sheffield for the future. 


protopine ; 


Mr. T. E. Wallis 

Mr. T. E. Watuis, reader in pharmacognosy in 
the University of London, has been awarded the 
Hanbury Medal of the Pharmaceutical Society of 
Great Britain. Mr. Wallis has contributed thirty- 
seven papers describing original work to various 
scientific societies and their official organs. Roughly 
speaking, his work can be divided into six parts: 
(ua) to discover those details of gross morphology and 
of microscopical structure by which it is possible to 
identify correctly vegetable materials used in medicine 
or as foods or spices either in the entire condition or 
in the form of powder; (6) to provide characters by 
which adulterants can be detected in foods and drugs, 
especially when in the powdered form or in broken 
pieces ; (c) to discover general methods by which the 
proportions by weight of powdered materials—drugs 
or foods—may be accurately determined by means 
of the microscope ; (d) to devise improved optical 
apparatus and mechanical contrivances for use with 
the microscope in the study of food, drugs and 
(e) the production of books 


powdered substances ; 


for the use of food analysts and the instruction of 
students of food and drugs ; (f) to devise new methods 





for the determination of the purity of certain chemical 
substances used in medicine and pharmacy. Mr. 
Wallis’s work has extended over the past thirty-nine 
years, and its effect as a whole has been to make it 
much more possible to maintain an efficient control 
over the purity and quality of food and drugs, 
especially when in the form of powder. The Hanbury 
Gold Medal is a memorial to Daniel Hanbury who 
died in 1875. It is awarded periodically for “high 
excellence in the prosecution and promotion of 
original research in the natural history and chemistry 
of drugs”. The Committee of Award comprises the 
presidents for the time being of the Chemical, 
Linnean and Pharmaceutical Societies, the chairman 
of the British Pharmaceutical Conference, and one 
pharmaceutical chemist. 


Political and Economic Planning 

A BROADSHEET (No. 149) recently issued by P E P 
(Political and Economic Planning) gives a brief 
review of the social and economic surveys which 
have already been made by P E P or other agencies 
or are still in progress. The research group of P E P 
which has already issued a report on agricultural 
research in Great Britain is now engaged in a survey 
of British scientific research in general. By this 
group research activity has been classified under four 
main headings : background research, or the pursuit 
of knowledge for its own sake; basic research, or 
the study of broad subjects with a pronounced 
practical bearing ; ad hoc research or the study of 
specific practical problems; and pilot or develop- 
ment research, bridging the gap between survey or 
experiment and practice. Social or economic surveys 
generally fall into the second or third group, while 
studies of housing problems or of opportunities for 
industrial development appear to be comparable with 
such types of ad hoc research as the control of foot- 
and-mouth disease. Broader studies of the incidence 
of poverty or of the factors determining the location 
of industry fall into the same category as the study 
of animal genetics. 


A FEATURE of the position is the lack of security for 
the personnel concerned in social and economic 
surveys, as well as the serious absence of provision 
for recruitment and training and for the publication 
of results. Moreover, much of the survey work is 
regarded as compromised by excessive concentration 
on immediate practical questions and by a failure to 
develop tested fundamental questions as a check 
upon passing fashions of thought. The question of 
co-ordination in the organization and scope of future 
surveys is urgent. Voluntary surveys are likely in 
future to consist chiefly in supplementing or inter- 
preting the more voluminous and basic official 
surveys, except in pioneer fields, although even here 
more systematic methods are required. The educa- 
tional aspects of survey work also require greater 
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attention, both from the point of view of using the 
results in educating local or national opinion and 
from that of training personnel. Notes on the more 
important recent surveys are included. 


Air Raid Defence 

Iv the June number of Air Raid Defence the 
nature of the air threat is critically examined, in- 
cluding the factor of increased ‘numbers of aircraft, 
the costs involved, the method of attack and the 
functions of the incendiary bomb and the gas bomb, 
as well as of the high explosive bomb, which is con- 
sidered to be the main weapon of attack. London is 
regarded as the most probable target in the lightning 
attack, although key strategic points such as the 
steel-making district of Sheffield might also become 
main targets. Civil defence, it is emphasized, differs 
entirely from traditional defensive strategy in which 
the war effort is developed as the war progresses in 
that the maximum demand will be made of it on the 
very day that war breaks out. Our organization must 
be ready to operate effectively immediately peace 
is despaired of, not a few weeks, or even a few days 
after war has begun. Moreover, since the lightning 
attacks are only likely to be delivered for a few 
weeks, short-term measures are entirely justifiable 
in our main civil defence scheme. It is wrong to 
plan on the assumption that the intense pressure of 
the initial blows can be maintained by the enemy 
throughout a long war. The parrying of the lightning 
blow is a problem of imperial strategy ; the strategic 
defence aims at giving the best protection where it 
is most required. We have hitherto been too much 
inclined to treat civil defence as a matter for local 
authorities, with their local responsibilities. What 
is required is not something for everybody, but a 
great deal for those who are most likely to be 
attacked. 


Rabbit Control by Virus Infection 

DISAPPOINTMENT has attended the latest experi- 
mental work of the Australian Council for Scientific 
and Industrial Research on myxomatosis virus as a 
means of destroying rabbit populations in the field. 
On Wardang Island, off the coast of South Australia, 
a colony of about one thousand adults and as many 
young, in thirty-three warrens, was built up in a 
ninety-acre enclosure. The disease was introduced 
into about half the warrens, and in a hundred days 
some eight hundred infected animals were collected. 
Very few warrens not deliberately infected became 
contaminated. The end result, when the disease had 
practically disappeared, was almost inappreciable, 
the death-rate being balanced by the birth-rate. It 
appears that a sick rabbit leaves its colony, wanders 
aimlessly away and lives only two to four days. It 
therefore has little opportunity for infecting other 
rabbits in its colony, and probably none of giving 
the disease to other colonies. Thus, although the 
virus is very virulent indeed, and maintains its 
toxicity, and although there is no evidence of develop- 
ment of immunity, its capacity to kill off a rabbit 
Population is defeated by the instinctive behaviour 
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of the animal. An insect vector is a possibility that is 
being explored, though without much hope of success. 


Science Review Broadcast 


Tue British Broadcasting Corporation has decided 
to continue its fortnightly “Science Review”, which 
was begun in January this year. These programmes 
provide a service of first-hand news from the world 
of science in a form that is assimilable by the interested 
layman, and it has the unique advantage of bringing 
the man of science, whether he is describing a piece of 
his own research or explaining the significance of an 
announcement from abroad, into direct contact with 
his public ; and he need fear no false emphasis nor 
misrepresentation because it is he who does the talk- 
ing. The programmes last twenty minutes and are 
usually made up of two separate items, one of which 
is selected from the physical or mechanical sciences 
and the other from the natural sciences. In this way 
they cater for as wide an audience as possible. Some 
of the more outstanding talks so far have been Dr. 
B. A. Keen’s ‘““What Happens to the Rain” (following 
on one of the wettest weeks in January and his own 
presidential address to the Royal Meteorological 
Society); Dr. P. I. Dee’s description of the splitting 
of atoms of uranium; Dr. E. I. White’s talk on the 
South African ‘fossil’ Coelocanth ; Dr. Maurice Bur- 
ton’s “Recent Sponge Epidemic in the West Indies”’ ; 
Donald Carmichael’s “How Eskimos Think’’, and 
periodic talks on various topical aspects of astronomy 
by Dr. W.H. Steavenson. If this programme is to 
retain the standard of interest and topicality it has 
succeeded in maintaining so far, it must continue 
to be largely dependent on the co-operation of scien- 
tific workers, who are invited to offer suggestions for 
suitable subjects. 


The Science Museum: Acquisitions 


A SERIES of interesting transparencies, illustrating 
recent work of the National Physical Laboratory, on 
such problems as the accurate measurement of 
precise components, the determination of the tem- 
perature and the pressure of the atmosphere and the 
speed and direction of the wind during the ascent of 
a radio-sounding balloon, and recent research in 
metallurgy, has been set up in the Museum. Photo- 
graphs of John Fitch’s Steamboat Model (1785) have 
been presented by G. H. Eckhardt, of Philadelphia. 
John Fitch, of Windsor, Connecticut, is said to have 
first conceived the idea of marine steam propulsion 
in April 1785. The steamboat model shown was the 
first made by him, and was laid before the American 
Philosophical Society, at Philadelphia, on September 
27, 1785. The steamboat was to have been propelled 
by an endless paddle-chain, which is shown fitted 
on the port side of the model; on the opposite side 
is a lee-board. There is no record that such a steam- 
boat was ever tried experimentally. A print of the 
P.S. Savannah (1818) has been presented by the 
United States National Museum. The Savannah, the 
first vessel fitted with auxiliary steam propulsion to 
cross the Atlantic, was a three-masted carvel-built 
ship of 350 tons burden. To aid her spread of sail, 
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she was fitted with an inclined direct-acting low- 
pressure engine of 90 nominal h.p., constructed by 
Stephen Vail, at the Speedwell Iron Works, near 
Morristown, New Jersey. There was one cylinder 
40 in. in diameter by 5 ft. stroke. The paddle-wheels 
were made detachable, so that they could be taken 
on deck when not in use. The Savannah sailed from 
the port of that name on May 24, 1819; she was off 
the coast of Ireland on June 17, and arrived in 
Liverpool three days later. Other accounts state that 
the Savannah arrived in Cork harbour with in- 
sufficient coal to raise steam, and that most of her 
Atlantic crossing was made under sail alone, doubtless 
with the paddle-wheels on deck. The Museum has 
also acquired an early machine for covering wires with 
silk and cotton used from about 1837. It was at one 
time owned by Mr. W. T. Henley, a pioneer in this 
field, and was probably made by him. It is still in 
workable condition. 


Roman York: A Recent Discovery 

In the course of carrying out a municipal scheme 
of improvement, further remains of the fortifications 
of Roman York have been brought to light, which, 
it would appear, are part of the curtain wall erected 
by the emperor Constantinus Chlorus in the fourth 
century to strengthen. the fortifications of the city 
against the attacks of pirates coming up the river 
(The Times, July 11). In driving an arcade through 
Coney Street, the remains of an internal tower were 
discovered which was built astride the wall, and 
was not external as towers previously revealed had 
proved to be. Its walls are of dressed stone, and 
on the south side stand to a height of nearly four feet. 
On the north side are the remains of what would 
appear to be a pier of dressed stone, three feet high 
and connected with the main wall by layers of stone 
slabs. This is believed to have been either the 
support of a platform of the tower, or the pier of 
a bridge, carrying the rampart walk over the interval 
formed by the tower. Remains of the cobbled ram- 
part walk, with the foundations of another building 
on the east side, have been found. The position of 
the tower corresponds with what has hitherto been 
believed to be the character of the curtain wall, 
where it ran from the Multangular Tower to the 
angle tower at the south-east corner of the junction 
of Coney Street and Market Street. It is the fourth 
interval tower that has been found. 


Anglo-Saxon Burials in Rutland 

To a large number of scattered burials forming an 
Anglo-Saxon cemetery in a pit at North Luffenham, 
Rutland, belonging to Mr. A. H. Lewis of Morcot, 
have now been added the graves of a man and woman, 
in which the male skeleton presents the unusual but 
not unknown feature in an Anglo-Saxon burial of 
the period of being in the crouched position (The 
Times, July 11). The grave furniture in this burial 
consisted of a spear, a pottery bowl, and a large 
bronze bowl, much crushed. All traces of the woman’s 
body had disappeared, but the grave contained a 
spindle-whorl, a pot, some beads and a glass bottle. 
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The spear is an unusually long specimen of the 
‘angular’ type, the blade measuring 10$ inches. A 
fragment of the shaft is still embedded in the head. 
The bronze bowl, the most notable object found, 
belongs to a well-known type of the pagan Anglo- 
Saxon period. It is a wide elliptical dish, 16} inches 
by 12} inches, with a depth of about 64 inches. A 
horizontal projecting flange is about an inch in width, 
and on it is embossed a continuous series of studs. 
The foot ring, of 44 inches diameter, is cast separ- 
ately. The bowl has been repaired twice near the 
rim by the addition of small strips of metal riveted 
over cracks. 


The Golden Gate Bridge, San Francisco 

Engineering of July 7 contains the first of a series 
of articles on the Golden Gate Bridge, San Francisco, 
by Mr. C. E. Paine, who acted as principal assistant 
engineer during its construction. This bridge, which 
was opened in May 1937, is notable as having the 
longest suspension span of any bridge yet erected, 
the length of the span being 4,200 ft. as against the 
3,500 ft. of the Hudson River Bridge built in 1931. 
Its side spans are 1,125 ft. long, giving a total sus- 
pended structure of 6,450 ft. The two supporting 
towers are 690 ft. 4 in. from the top of the piers to 
the bottom of the saddles and have a combined weight 
of 35,178 tons, while the wire cables are each over 
36 inches in diameter and contain 27,572 steel wires 
0-195 inches in diameter, arranged in 61 strands. 
The roadway across the bridge is 60 ft. wide, giving 
room for six lines of motor traffic, and there are two 
side-walks 10 ft. wide. The dead load of the main 
span per lineal foot is 9-51 tons and the live load 
allowed for is 1-78 tons per lineal foot. The bridge 
leads from San Francisco to a district ideal for 
suburban development and for recreational purposes, 
and it has closed almost the last break in the two 
thousand miles long coast road which extends from 
Canada to Mexico. The American Institute of Steel 
Construction selected the Golden Gate Bridge as the 
most beautiful bridge, costing more than 1,000,000 
dollars, completed in the United States in the year 
1937. 


The L.C.C. as an Electricity Consumer 


In a recent paper read before the Association of 
Supervising Electrical Engineers by Mr. Forbes 
Jackson, the quantity of electricity consumed by the 
London County Council and the difficulty experienced 
in reducing its cost are discussed. The area of the 
L.C.C. is 116 square miles, and it has a population of 
more than four million. It consumes approximately 
for its own services, including drainage, schools, 
hospitals, fire brigades and administrative buildings, 
35 million electric units a year. As this supply is 
taken from 1,100 different points and from various 
supply authorities, it is not able to reap the benefit 
of its great diversity of supply and get an inclusive 
tariff. This is perhaps the reason why electric supply 
is not more largely used. Mr. Forbes says that there 
are only three hospitals which use electric cooking. 
and its use is not increasing. The L.C.C. deals 
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directly or indirectly with 1,200 schools, and whilst 
a big programme of conversion from gas lighting to 
electric lighting has taken place, the conversion to 
electric heating, with the exception of reflector fires 
in open-air schools, has been slow. The standard 
adopted for the lighting of schools is 8-10 foot- 
candles. Mr. Jackson points out that the low ceilings 
now favoured in modern schools make totally 
indirect lighting of class rooms undesirable, for a 
low ceiling when too bright has a depressing effect. 
It is known that the all-electric housing experiments 
of the L.C.C., of the St. Pancras Housing Association 
and others have been great successes. During the 
last four years, 23,000 houses or flats have been 
converted from gas to electric lighting by the L.C.C. 
More than 80 per cent of the tenants had electric 
light installed although their rent was raised to meet 
the cost of wiring. 


Preventing Oil Fires in Power Stations 

A stupy of the inflammation of lubricating and 
similar oils recently made in the research laboratories 
of Messrs. Mather and Platt, Ltd., Park Works, 
Manchester, has elucidated the mode of combustion 
of these oils and led to the development of the 
‘Mulsifyre’ system of extinguishing oil fires (Beama 
Journal of June). It was found that when lubricating 
oil was heated in a container to the temperature 
commonly employed with modern steam turbines, the 
oil does not take fire. The danger arises when there 
is a relatively thin film of the oil falling on, or flowing 
over, a steam pipe. As the oil flows over the hot 
surface, the complex molecules are ‘cracked’ and new 
substances are formed. The heavier fractions remain 
clinging to the metal surface, while the lighter 
fractions volatilize. Between these volatilized frac- 
tions and the oxygen of the atmosphere an exothermic 
reaction takes place causing a considerable increase 
of temperature, and new substances appear, alde- 
hydes, acetic acid, bituminous matter and saponifiable 
oil. 


Ir was found that whilst the open flash point of 
the oil used was greater than 400° F., the flash point 
of the volatile fractions was only about 175° F. When 
ignition takes place in these circumstances it never 
does so at a point in contact with the steam pipe. 
The flame can often be seen to develop in the air 
several inches above the pipe. In order that the 
ol spurting from a defective pipe joint may catch 
fire, it must be sprayed in the air in a finely divided 
form. The underlying principle of the ‘Mulsifyre’ 
system of quenching oil fires is to change the nature 
of the liquid. By emulsifying it, the inflammable 
liquid becomes incapable of burning. With the 
“Mulsifyre’, the mechanical agitation is provided by 
discharging water under pressure through a special 
form of nozzle on to the surface of the oil. The water, 
issuing from this projector in a strong, driving, well 
distributed spray, it strikes the oil with considerable 
force. The projectors are effective either when quite 
close to the oil or when many feet away from it. 
A large-scale demonstration plant has been erected 
at Park Works, Manchester. 
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The Universal Decimal Classification 


Many classifications have been evolved rather as 
an intellectual exercise than with any specific aim 
in view. Others have been made in the attempt to 
devise a so-called logical system. Most have lapsed 
already into obscurity. The success of the Decimal 
Classification, which has survived sixty years of test 
and is still being adopted at an increasing rate, is a 
testimony to the qualities inherent in its structure 
and order. No alternative has been found to be 
sufficiently valuable to justify detailed development 
to the extent which the Dewey Classification has 
experienced, and no classification which lacks such 
detailed expansion is capable of replacing the 
Universal Decimal Classification. This classification 
was adopted unanimously as the international 
standard classification by representatives of more 
than forty Governments at the World Congress of 
Universal Documentation held in Paris in 1937. The 
Classification is employed in thousands of institutions 
throughout the world for the indexing and arrange- 
ment of public and private archives, books, references 
to published articles in literature and documents and 
apparatus of all kinds. Some 150,000 published 
references to literature in the field of science and 
technology alone are classified annually in accordance 
with this code, besides many hundreds of thousands 
of items in private files. The total work will com- 
prise about 2,000 pages of printing in double column, 
including about 70,000 classes, and costing about £6. 
The appearance of ‘‘Section 54, Chemistry’’ (London : 
Messrs. Simpkin and Marshall, 1939. 7s. 6d.) will be 
welcomed by all those concerned with the progress 
of bibliography. The new Section comprises pure 
and theoretical chemistry. The industrial processes 
for the manufacture of chemicals will appear as 
Section 66. The present section contains about 
4,000 main clauses, capable of dealing, in the minutest 
detail, with every aspect of modern chemistry ; as 
an example of its application may be mentioned the 
Royal Dutch Petroleum Company, which utilizes the 
classification to index annually some 120,000 items, 
mainly of chemical interest. 


Evolution of the University Clinic and its Laboratories 

Two lectures .were delivered by Prof. Simon 
Flexner at Oxford early in the present year, in 
which he traced the establishment of clinics in 
medicine and surgery on a university basis. He 
suggested that this involves three factors: (1) the 
provision of laboratories in the clinic for scientific 
research, (2) the appointment of clinical professors 
qualified in at least one subject of medical research, 
and (3) the power of these professors to command 
time for the patients from whom the _ research 
problems are derived. The key to the achieve- 
ment of these conditions, Prof. Flexner considers, 
lies in laboratories attached to the clinics, where 
investigator and student meet and labour together, 
and he proceeded to review the history of the 
development of such laboratories. The establish- 
ment of clinical laboratories was traced back to John 
Hughes Bennett and Lionel Smith Beale in the 
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middle of last century in Britain, to Frerichs and 
Traube in Germany, and to Bowditch and Newell 
Martin in America. In conclusion, a tribute was paid 
to Lord Nuffield who, in making his wise and munifi- 
cent benefaction for medicine, recognized the need 
to aid the pre-clinical, as well as the clinical, labora- 
tories. The lectures constitute a valuable history of 
the subject, and have been issued in pamphlet form 
by the Clarendon Press, Oxford. 


Currents in the South Pacific 


An atlas has been constructed by the Marine 
Division of the Meteorological Office from observa- 
tions made by merchant vessels and H.M. ships 
during the period 1910-1937 (H.M. Stationery Office. 
7s. 6d.). No previous atlas of the currents of this 
ocean has been published since 1897. The new atlas 
is a definite contribution to our knowledge of the 
surface drifts of the oceans, for this is the first time 
that the currents of the South Pacific have been 
treated statistically. Two charts ‘are given for each 
quarter of the year. One shows the mean set and 
drift for each of the small areas where observations 
are available ; the other chart gives roses showing 
the percentage frequencies of current in any direction 
for larger areas. In addition, the percentage fre- 
quencies of currents, flowing in the same direction, of 
various strengths, are indicated. In this manner all 
possible information as to the variation of current 
is graphically illustrated. The investigation into the 
currents of this ocean has brought out many im- 
portant points which are summarized in ‘the text, 
tables and graphs. 


Objectives of Higher Education in India 
REFERENCE was made in NATURE of May 6, p. 757, 
to an article in The Mahratta about a proposal for 
the establishment by the Bombay Government of a 
Deccan College Institute for higher education in 
mathematics, philosophy, English, philology, Indian 
languages, history and economics. The paragraph in 
question concluded : “In view of the growth of unem- 
ployment the educated classes ... the 
comment suggests itself: higher education for 
what ?’’ The writer of the article has taken exception 
to these words as implying “a desire to restrict the 
functions of universities to utilitarian subjects only’’. 
They were, in fact, meant to call to mind the danger 
of promoting educational undertakings without a 
clear sense of direction and purpose. The whole sub- 
ject of the unemployment of university graduates is 
dealt with by W. M. Kotschnig in his ““Unemploy- 
ment in the Learned Professions’ (Oxford University 
Press, 1937). In his survey of the problem in India, 
he points out that unemployment is worst amongst 
graduates in liberal arts courses and that this is 
traceable to a wrong emphasis in education, too much 
stress being laid on higher literary and theoretical 
studies. A proposal to establish a new college pro- 
viding liberal arts courses for graduates appears to 
call for an answer to the question whether these 
courses are likely to qualify not merely for the con- 
ferment of higher degrees but also for careers which are 
not already overcrowded. 
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High Resistance Resistors 

Tue Zenith Electric Co., Ltd., Villiers Road, 
London, N.W.2, has issued a catalogue describing 
its wire-wound vitreous embedded resistors (re- 
sistances). They consist of a ceramic tube or rod 
spirally wound with resistance wire and embedded 
in vitreous enamel. This company was the first to 
produce resistors of this type in Great Britain. 
Modern requirements have created a need for re- 
sistors of comparatively small size characterized by 
their resistance remaining steady under all working 
conditions. The requirements of high ohmic value 
necessitate resistance wires of the smallest possible 
gauges ; they are naturally delicate and fragile, and 
trustworthiness makes it necessary that the wires be 
embedded in, and protected by, a covering absolutely 
impervious to the entry of moisture or to the attacks 
of acids, alkalis or other deleterious substances. It 
must be capable also of withstanding high overloads 
and repeated heating and cooling, without developing 
flaws, crazing or cracks which would permit the entry 
of moisture, and quickly lead to open circuit, by the 
corrosion of the fine-gauge wires employed. The 
foregoing requirements seem to be fully met in 
practice by the ‘ceramite’ embedding process, which 
is much superior ‘to ordinary vitreous enamels. 
Being akin to porcelain, it has very high insulating 
properties, possesses great mechanical strength and 
resists chemical attack. The new ‘ceramite’ resistor 
complies with all the latest Government specifications 
for tropical grade resistors. 


Anti-Rabic Treatment in India 

DETAILS are given in the annual report, for 1936, 
of the director, Dr. R. O. A. Smith, recently issued, 
of anti-rabic treatment carried out at the Pasteur 
Institute of India, Kasauli, and its attached centres. 
The total number of patients attending was 24,897, 
of whom 18,620, made up of 17,263 Asiatics and 
1,357 Europeans, received the full course of inocula- 
tions with vaccine. Of these, 97 Asiatics died, a death- 
rate of 0-56 per cent, but no Europeans. The vaccine 
employed was a carbolized 5 per cent emulsion of brain 
of sheep inoculated with Paris fixed virus, a number 
of cases suffering from severe bites of rabid animals 
receiving anti-rabic serum treatment in addition. 


THE annual report of the director, Lieut.-Colonel 
K. R. K. Iyengar, for the year ending December 31, 
1937, of the Pasteur Institute of Southern India, 
Coonoor, has recently been issued. At the Institute, 
426 patients, and at subsidiary centres 11,307 
patients, underwent the full course of treatment. 
The number of deaths from rabies reported among 
all treated cases (complete and incomplete) was 
twenty-one, giving a mortality rate of 0-15 per 
cent. Death followed dog-bite in nineteen cases, 
while one death was due to fox-bite and one to jackal- 
bite. The shortest incubation period observed during 
the year was sixteen days (dog-bite) and the longest 
was 169 days (jackal-bite). The vaccine used was 
Semple’s 5 per cent carbolized sheep-brain suspension 
of Paris fixed virus, which was in its 994th passage 
at the close of the year. 
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Typhus Fever in the United States 

In a recent communication to the permanent com- 
mittee of the International Office of Public Health 
(Bull. Off. internat. @hyg. publ., 30, 1780; 1938), 
Surgeon-General H. 8. Cumming stated that endemic 
typhus transmitted by fleas, as distinct from classical 
typhus transmitted by lice, of which no case had 
occurred in the United States recently, was on the 
increase in the United States, where three thousand 
cases had been reported in 1937. In addition to an 
increase in the number of cases, there had been an 
extension of the disease into the interior of the 
country from its original foci on the Atlantic coast 
and Gulf of Mexico. Typhus was now being notified 
in the north of Alabama and Georgia and in Tennessee. 
In recent years, endemic typhus had shown a tendency 
to spread from the towns to the rural areas, especially 
those in which pea-nuts were grown on a large scale, 
which suggested that the grey rat, a well-known 
reservoir of the disease, was being attracted into the 
rural districts by this kind of food. Another reservoir 
of the disease was a native rodent known as the 
Oldfield mouse, and about a dozen other native 
rodents which had been found to be susceptible to 
infection by typhus were potential reservoirs of the 
disease. The case mortality of endemic typhus is 
below 5 per cent, most of the deaths occurring in 
patients more than fifty years of age. 


The National Research Council of Japan 


THE report of the National Research Council of 
Japan, volume 2, No. 7, covering the period April 
1937—March 1938, lists the serial publications issued 
during this period and includes notes on the general 
meeting of the Council and on divisional and com- 
mittee meetings as well as on the international 
scientific meetings at which the Council was repre- 
sented. Discussions at meetings of the Committee 
on Pacific Investigation have dealt with fishes of the 
Pelew Islands, the fluctuation of water temperature 
in the north-eastern sea region adjacent to Japan of 
the North Pacific Ocean, the vertical distribution of 
plankton in relation to submarine illumination and 
temperature, the propagative protection of the few 
seal in the North Pacific. Discussions at meetings 
of the Committee on Engineering Research have 
covered television, the technical development of the 
broadcasting service and the research problems of 
electric are welding. A full list of officers and 
members of the divisions and committees is included 
with a list of serial publications received from 
abroad and a table of serial publications already 
issued by the Council. 


Contraceptive Advice by Local Authorities 


THE Family Planning Association directs attention 
to the fact that the Ministry of Health has during the 
last nine years issued four memoranda to local 
authorities in England and Wales on the provision 
of contraceptive advice for married women, but states 
that of 409 authorities so notified less than half have 
taken any effective action. The Committee on Abor- 
tion in its report (see NaTurRE, June 1, p. 19) stated 
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that the available facilities for contraceptive advice 
are inadequate and should be extended. The Family 
Planning Association, which incorporates several 
bodies that formerly dealt with questions of birth 
control, now has sixty-six voluntary clinics where 
advice on birth control and sterility is given to 
married women. Information on the subject may 
be obtained from the Secretary of the Association, 
69 Eccleston Square, London, S.W.1, and financial 
support would be welcomed. 


International Geological Congress 

Tue Second Circular for the eighteenth session of 
the International Geological Congress, London, 1940, 
has now been issued. The sessional meetings will be 
held during July 31—August 8, 1940, and the following 
ten subjects have been listed for discussion: (1) 
metasomatic processes in metamorphism ; (2) rhythm 
in sedimentation ; (3) the geology of iron-ore de- 
posits ; (4) the geology of petroleum ; (5) the geology 
of sea and ocean floors ; (6) the pliocene-pleistocene 
boundary ; (7) faunal and floral facies and zonal 
correlation; (8) earth movements and organic 
evolution; (9) the geological results of applied 
geophysics ; (10) the geology and paragenesis of the 
ores of lead and zinc. One of these, the geology and 
paragenesis of the ores of lead and zinc, will form the 
subject of a symposium to which recognized authori- 
ties have been asked to contribute. It is intended to 
issue these accounts before the Congress and to 
promote discussion on them at the sectional meetings. 


Tue Circular contains details of a series of geo- 
logical excursions covering most of the British Isles, 
together with a route-map indicating the principal 
localities to be visited. In all, fourteen pre-Congress 
and ten post-Congress excursions are offered and a 
series of guide-books to be presented to the members 
is in course of preparation. The arrangements for 
the Congress are now well in hand and upwards of 
1,200 geologists from home and abroad have already 
signified their intention of being present. Sir Thomas 
Holland has been elected president of the General 
Organizing Committee and president-designate of 
the Congress. All communications should be addressed 
to the General Secretaries, Eighteenth Session 
International Geological Congress, Geological Survey 
and Museum, Exhibition Road, London, 8.W.7. 


Speleologists in South Wales 

Tue fourth annual conference of the British 
Speleological Association will be held at Swansea on 
August 5-9. In the preliminary programme it is 
announced that the meetings and administrative 
organization will be housed in the buildings of the 
University College of Swansea, while the students’ 
hostel has been placed at the disposal of visitors. 
The Conference will meet under the presidency of 
Dr. R. R. Marett, rector of Exeter College, Oxford, 
whose work in the exploration of the Mousterian cave 
of St. Brelade, Jersey, is familiar to all students of 
paleolithic man. August 6 will be devoted to cave 
exploration, when the members of the Association 
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will be divided into two bodies, one, the archzxological 
section, visiting such famous archeological sites as 
Bacon's Hole, Paviland Cave, in which was found 
the well-known Paviland skeleton, and many years 
ago the late Prof. Sollas claimed to have discovered 
paleolithic painting, the Long Hole and others. 
Visits to the museum of the Royal Institution of 
South Wales and the Caermarthen Museum have also 
been arranged. The second section on this and suc- 
ceeding days will engage in pot-holing, visiting Dan-yr- 
Ogof, Craig-yr-Nos, Penwyll, Porth-yr-Ogof, Wills 
caves, and others, all of noted difficulty of access. 
In addition to Dr. Marett’s presidential address, a 
lecture will be given by Prof. T. Neville George, 
professor of geology in University College, Swansea, 
and a number of papers on speleological subjects have 
been arranged. The conference will be preceded by 
a camp at Lamb’s Leer in the Mendips, where a camp 
held at Easter last discovered a new rift chasm, 
descending to a depth of 260 ft. below ground. This 
and other discoveries here of the south regional 
members of the Association will be reported at the 


Conference. 


Announcements 

Pror. W. L. Brace, Cavendish professor of experi- 
mental physics in the University of Cambridge, has 
been elected correspondant of the Section of Mineralogy 
of the Paris Academy of Sciences. 


Tae Royal African Society has awurded silver 
medals to the late C. F. Massy Swynnerton, formerly 
director of tsetse research in Tanganyika Territory. 
Dr. Edwin W. Smith, editorial superintendent of the 
British and Foreign Bible Society and editor of the 
Journal of the Royal African Society, and Miss 
Margery Perham, research lecturer in colonial 
administration in the University of Oxford. 


Mr. Freperick P. Mitts has been appointed 
honorary secretary of the North of England Institute 
of Mining and Mechanical Engineers, Neville Hall, 
Newcastle-upon-Tyne, 1. 


Tue first award from the Anna Fuller Fund of 
New Haven, Connecticut, has been made to Prof. 
Ernest Kennaway, Prof. J. W. Cook, Dr. C. L. 
Hewett, Dr. I. Hieger and Dr. William Mayneord, 
who are all workers in the research department of 
the Royal Cancer Hospital (Free), London. The prize, 
which is worth about £1,500, is awarded for a “real 
and outstanding contribution to knowledge on the 
subject of the cause, care, prevention or cure of 


cancer”’. 


Tue Thirteenth International Congress of Zoology, 
which should have been held this year at Rio de 
Janeiro, will take place in July or August of next 
year. Further information can be obtained from the 
Secretary-General, 55 rue de Buffon, Paris, 5. 


AN international course of malariology will be held 
at the Institute of Malariology, Rome, on July 25- 
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September 20. The fee is 400 lire. Further informa- 
tion can be obtained from the Istituto di Malariologia, 
Policlinico Umberto 1, Rome. 


A FREE course on instruction in the history of 


medicine will be held at the Institute for the History 
of Medicine, Berlin, by Profs. Diepgen and Zeiss and 
Drs. Artelt and Heischkel on July 25-27. Further 
information can be obtained from the Institute, 
Universitatsstrasse 3 b, Berlin, N.W.7. 


An International Air Congress will be held at 
Stratford-on-Avon during July 8-13, 1940, organized 
by the Royal Aeronautical Society, at which there 
will be papers and discussions on the technical aspects 
of aviation. Further information can be obtained 
from the Organizing Secretary, International Air Con- 
gress 1940, 4 Hamilton Place, London, W.1. 


Tue eleventh Congress of the International Union 
against Tuberculosis will be held in Berlin during 
August 11-September 20 under the presidency of 
Dr. Otto Walter. The discussion will be confined to 
three principal subjects: (1) the problem of the 
virulence of the tubercle bacillus, (2) the interest of 
tuberculosis in subjects more than fifteen years of age, 
(3) the re-adaptation of tuberculous patients for work. 
Further information may be obtained from the Union 
internationale contre la tuberculose, 66 Boulevard 
Saint-Germain, Paris 6°. 


A PHOTOGRAPHIC competition for pictures of wild 
flowers and plants has been organized by the Green 
Cross Society, 47 Victoria Street, London, 8.W.1. 
The general object of the competition is to counteract 
the temptation to pick wild flowers or to uproot the 
plants. At the same time it is hoped to stimulate 
interest in and knowledge of this miniature and 
delightful form of wild Nature—including grasses, 
sedges, ferns and even fungi. Further informa- 
tion can be obtained from the Secretary of the 
Society. 


ACCORDING to international statistics, the popula- 
tion of the globe at the end of 1937 was 2,134,000,000. 
Half this number belonged to Asia. Europe had 
297,000,000 inhabitants ; the most thickly populated 
countries were Germany, England and France. 


A NEW international ‘Address Book of Plant 
Taxonomists, Geographers, and Ecologists’’ is being 
prepared by the editors of Chronica Botanica and will 


be issued in the near future in the new series of 


“Plant Science Books”. The Address Book will not 
only give the names and addresses of men of science 
included, but also their scientific interests, together 
with a conspectus of current and planned researcl). 
As it is no longer practicable to compile an address 
book for the whole of plant science, it is hoped that 
similar address books will be prepared for the other 
branches of the plant sciences. Further information 
can be obtained from the Editor, Chronica Botanica, 
P.O. Box 8, Leiden, Holland. 
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THE EDITORS 


The Editors do not hold themselves responsible for opinions expressed by their correspondents. 
They cannot undertake to return, or to correspond with the writers of, rejected manuscripts 


intended for this or any other part of NATURE. 


NOTES ON POINTS IN SOME OF THIS WEEK’S LETTERS APPEAR ON P. 


No notice is taken of anonymous communications. 
159 


CORRESPONDENTS ARE INVITED TO ATTACH SIMILAR SUMMARIES TO THEIR COMMUNICATIONS. 


Characteristic Variation of Region F, Ionization 
Throughout the Year 
In a letter from W. M. Goodall, which appeared 
in Nature of June 10, p. 977, there is made one 
further step in the elucidation of the complex 
behaviour of Region F, of the ionosphere, in that it 
is shown that there is a better correspondence be- 
tween ionization and calcium flocculi figures for the 
central solar disk than there is between 


Data for the southern hemisphere are not yet 
sufficiently extensive or concordant for us to be able 
to specify the variation of ionization with the same 
assurance as in the case of the northern hemisphere, 
but from the published data for Watheroo (lat. 30° S.)* 
and from data kindly communicated to me by Prof. 
F. W. G. White (Christchurch, lat. 434° S.) and by Dr. 
D. F. Martyn (Sydney, lat. 33° S.), I have estimated 





ionization and the usual sunspot num- 15 f—-7 
bers. From the determined relation 
between ionization and solar activity 
(as expressed by the calcium flocculi 
figures), it is possible to estimate 
the average seasonal variation of 
ionization over a number of years, 
the varying influence of solar activity 
being removed. Assuming, for ex- 
ample, that the solar activity had 
remained constant at a level ex- 
pressed by the calcium flocculi char- 
acter figure 3-0 throughout the period 
1935-38 (actually, of course, it was 
gradually altering), the seasonal varia- 
tion of the Region F, critical fre- 
quency at Washington (lat. 39° N.) 
is as shown in curve A in the accom- i 


Critical frequency (Mc./s.) 











mi iL l j | 1 1 L 1 1 





panying figure. The trend of such Jan. 
a curve confirms the observations 
of Appleton and Naismith’s*, who 
earlier found a similar variation in 
the northern hemisphere during sun- 
spot minimum at both Slough and Tromso during 
the Polar Year 1932-33, and at Slough in succeed- 
ing years. The continuance of the radio work at 
Tromse by Harang* has provided further con- 
firmatory evidence, and we may now feel confident 
that a curve of this type represents fairly accurately 
the seasonal variation of noon critical frequency (and 
thus ionization) in the absence of marked ionospheric 
storms. 

It will be seen that in curve A the two maxima of 
ionization do not occur at the equinoxes, and they 
may not be associated without qualification, as Mr. 
Goodall suggests, with the well-known maxima of 
magnetic activity which occur in March and Septem- 
ber. The ionospheric data may now be regarded as 
sufficiently accurate and extensive for us to be able 
to say that at the northern hemisphere stations, 
Tromse, Slough and Washington, the spring ionization 
maximum occurs earlier than the spring magnetic 
activity maximum, while the reverse is the case in 
the autumn. The maxima of magnetic activity can, 
moreover, be recognized in the ionospheric data, 
since in March and September there are found to 
be the most violent examples of the depression of 
the critical frequency during ionospheric storms.*‘ 





March May July Sept. 


CHARACTERISTIC VARIATION OF NOON REGION F, CRITICAL FREQUENCY 
FOR PERIOD OF CONSTANT SOLAR ACTIVITY. 
To Lat. 39° N. anp Lat. 39° S. RESPECTIVELY. 


Curves A anpD B RELATE 


what would be the variation of the critical frequency 
for a station at lat. 39° S. for the same degree of solar 
activity represented by A. This variation is shown 
in curve B. A seasonal relation is apparent and I 
suggest that the four maxima in the two curves are 
correlated as indicated. 

(A remarkable feature of the results available to 
date is that while a variation of the type A has been 
experienced each year since 1932 in the northern 
hemisphere, the published data for the southern 
hemisphere station at Watheroo* indicate something 
entirely different. In that case, the (a) maximum 
has consistently occurred in April but the (b) 
maximum has shifted steadily from November to 
September with increasing solar activity. It will be 
important to see whether this remarkable anomaly 
indicated by the published figures is confirmed during 
the next solar cycle.) 

The characteristics of the variation of Region F, 
noon ionization as illustrated by the figure may now 
be summarized as follows : 

(1) The principal feature of Region F, ionization 
is an anomalous seasonal one in that summer ioniza- 
tion is less than we should expect from consideration 
of the winter value. This may be due to the fact that 
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the higher atmosphere has a different molecular dis- 
tribution at high levels in summer and winter, the 
scale height being increased in summer (such an 
increase of scale height could result from an increased 
air temperature or from a reduction in the molecular 
mass of the ionized air component) or to a seasonal 
alteration in the type or intensity of the ionizing 
radiation. This anomalous seasonal effect is most 
strikingly illustrated by the summer minimum. 

(2) There is, in addition, a minimum of ionization 
in midwinter. This either may be a normal reduction 
of ionization due to the increased obliquity of the 
incidence of the ionizing radiation, or may be due to 
a semi-annual variation of the intensity of the 
ionizing radiation (photons or corpuscles) arising 
from the fact that the two sunspot regions north 
and south of the equator are more directly exposed 
to the earth at the equinoxes than in summer and 
winter®. In the latter case, it is seen that the in- 
fluence of the summer minimum mentioned in (1) 
would tend to make the semi-annual maxima occur 
earlier and later than the spring and autumn equinoxes 
respectively. 

(3) There is a fairly detailed correspondence 
between ionizing radiation and solar activity as ex- 
pressed by central zone character figures. 

(4) There is also a remarkable asymmetry between 
the ionization trends in the northern and southern 
hemisphere, which is perhaps best described as due 
to an influence which causes a depression in the 
critical frequency in both hemispheres during the 
northern summer‘. 

E. V. APPLETON. 
London. 
June 26. 


‘Appleton, E. V., and Naismith, R., Proc. Roy. Soc., A, 150, 685 


(1935) 

* Appleton, E. V., Naismith, R., and Ingram, L. J., Phil. Tranz., 
A, 238, 191 (1937) 

* Harang, L., Terr. Mag., 42, 55 (1937); 48, 41 (1938); and 4, 15 
(1939) 


* Appleton, E. V., and Ingram, L. J., Nature, 136, 548 (1935). 

* Cortie, A. L., Mon. Not. Roy. Astro. Soc., 73, 52 (1912). 

* Berkner, L. V., Wells, H. W., and Seaton, 8. L., Terr. Mag., 41, 
173 (1936) ; ‘and Berkner, L. V., and Wells, H. W., 48, 15 (1938). 


Nitric Oxide in the Earth’s Upper Atmosphere 


Tue failure to observe nitric oxide bands in the 
auroral spectrum or in that of the light of the night 
sky has long been a puzzle to me. One of the most 
conspicuous characteristics of nitrogen afterglow 
spectra is the intense excitation of the 8- and y- 
systems of NO in active nitrogen even in the presence 
of only a trace of oxygen. Of these two systems, 
the 8-bands are the more intense, and the strongest 
members lie on the long wave-length side of the 
great Hartley absorption band of ozone. The y- 
system lies on the short wave-length side. This 
description is significant for the interpretation of the 
experiments which will be described below. 

The spectrum which is reproduced here is the 
spectrum of an afterglow which is produced by passing 
an extremely weak discharge through nitrogen at a 
pressure of 10 mm. The nitrogen contained a trace 
of oxygen, and with a strong discharge showed the 
strong auroral afterglow which has been studied by 
me. The spectra of the strong and weak afterglows 
are as different as those of the aurora and the light 
of the night sky. The Vegard-Kaplan bands, A 3467, 
and the auroral green line are strong in the weak 
glow and almost entirely missing from the strong 
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glow, which consists of the bands typical of auroral 
spectra. The NO bands are entirely missing from the 
strong glow and very strong in the weak afterglow. 
The remarkable fact concerning the NO bands in 
the weak glow is the absence of the 8-system, normally 
the stronger of the two sets of bands. Since in all 
its other features this spectrum represents the best 
laboratory reproduction of the light of the night sky 
so far achieved, we must conclude that the nitric 
oxide bands are present in the light of the night sky 
but are not observable because of ozone absorption. 
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Several striking conclusions are inevitable." First, 
that nitric oxide must play an important part in 
excitation processes in upper atmosphere spectra and 
the one which appears to be quite reasonable is the 
dissociation of excited nitric oxide by collisions with 
metastable nitrogen molecules yielding O'S, and N*P. 
This is a process which should go on most readily 
at higher pressures and thus it leads to the hypothesis 
of a very low altitude origin for much of the radiation 
from metastable states. This with Gauzit’s' 
observation of } 2844 as the lower limit of the night 
sky spectrum. In fact, it would not appear too 
radical a postulate to suggest that the altitude is so 
low as 25 km., that is, the layer of maximum ozone 
content. 

It may be of interest to point out that A. H. 
Compton* and his collaborators recently reported 
25 km. as the altitude at which mesotron production 
took place at a latitude of about 38°. This fact, and 
the observations reported above, make it necessary 
to give serious consideration to cosmic radiation as a 
possible major contributor to the light of the night 
sky. 

JOSEPH KAPLAN. 
Departments of Astronomy and Physics, 
University of California at Los Angeles. 
' Gauzit, J., Ann. d’ Astrophys., 334, July 1938. 
* Compton, A. H., Schem, M., and Gill, P. 8., Science, 89, 398 (1939). 


A Determination of the Half-Value Periods of 
Radium C’ and Thorium C’, with a. Note on 
Time Lags in a Geiger Counter 

DuRtincG the development of the method of coin- 
cidence counting for nuclear investigations’.*, !t 
appeared useful to construct a coincidence counter 
with a variable electrical resolving time in order to 
provide a method for determining radioactive ha!f- 
value periods of the order of 1 second or less. The 
basic principle is that if a radioactive source 's 
placed between two Geiger counters connected to 4 
coincidence counter with resolving time t, and if, in 
the course of successive disintegration, the source 














ope 
mac 
coir 
(to 

tim 
soly 
obt: 
that 
eur 
exp 
eur" 
diff 


for 

mea 
Gan 
ord 


ra 





of t! 
(for 
affec 
trica 
both 
conr 
fron 
ciret 
10-7 
cide! 
cons 
cide! 
time 
ioniz 
pear 
coun 








44 


iroral 
n the 
glow. 
ds in 
mally 
in all 
best 
t sky 
nitric 
t sky 
tion. 





‘irst, 
‘t in 
and 
; the 
with 
N?P. 
udlily 
hesis 
ition 
rit 's! 
light 
too 
is so 


zone 


H. 
rted 
‘tion 
and 
sary 
as a 
ight 


oln- 

it 
nter 
r to 
al f- 
The 


xO a 


irce 








No. 3638, JULY 22, 1939 


emits pairs of particles which are both detectable by 
the counters, a genuine coincidence rate of 


G; = G..(1—e-**) 


will result, where A is the disintegration constant of 
the short-lived nucleus. 

This method has been successfully applied to the 
determination of the period of radium C’, and a 
value of 


1-50 (+ 0-20) x 10-* sec. 


has been obtained for the period, in fair agreement 
with Jacobsen’s determination’. 

The same method of experiment is now being used 
for a determination of the period of thorium C’. 
Preliminary experiments yielded curve (6) for the 
variation of the «-8 coincidence rate G,; with the 
resolving time +. As a check on the satisfactory 
operation of the apparatus, experiments were then 
made with other sources for which no variation in 
coincidence rate would be expected. None was found 
(to an accuracy of | in 1000) in the range of resolving 
times 2 x 10-* sec. to 10-* sec. However, for re- 
solving times below 2 x 10-* sec. the curve (a) was 
obtained. At this stage, therefore, it became clear 
that most of the effect with the thorium C’ source, 
curve (6), was spurious. On the other hand, further 
experiments have shown that the difference between 
curves (@) and (6) is really significant, and from this 
difference a period of 


3(+ 1) x 10°’ sec. 


for thorium C’ has been deduced. No previous 
measurements of the period have been made, but 
Gamow* has estimated it theoretically to be of the 
order of 10-7 sec. 
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The curve (a) has been found to be independent 
of the source used to provide the true coincidences 
(for which 2 > 107 sec.-') and is not materially 
affected by altering the input capacity of the elec- 
trical circuits within reasonable limits. Further, if 
valve lines of the coincidence counter are 
connected to the same Geiger counter, each impulse 
from the counter is recorded as a coincidence by the 
circuits (for circuit resolving times down to 1-5 x 
10°? see., which is the lowest used so far in coin- 
cidence measurements). Clearly the only explanation 
consistent. with all the facts is that the loss of coin- 
cidence counts, curve (a), must be due to a variable 
time lag between the formation of the primary 
ionization inside the counter and the sudden ap- 
pearance of an appreciable voltage drop across the 
counter. 


both 
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This result is qualitatively in agreement with the 
theoretical suggestions which have been made 
concerning the action of a Geiger counter**.’. The 
time lag which I have observed would correspond to 
the time taken for an electron formed by primary 
ionization near the walls of the counter to reach the 
neighbourhood of the wire, where the electric field 
is strong and it can give rise to a sudden burst of 
ionization in the counter. From the present observa- 
tions, the order of magnitude of this time appears to 
be 10-* to 10-7 sec. The agreement with theoretical 
predictions is therefore roughly quantitative as well. 

It is hoped to publish full details of the experiments 
very shortly. 

J. V. DUNWorRTH. 

Cavendish Laboratory, 

Cambridge. 
June 6. 


* Dunworth, in the press. 

* Feather and Dunworth, Proc. Roy. Soc., A, 168, 566-585 (1938). 

* Jacobsen, NATURE, 133, 565.(1934). 

e a of Atomic Nuclei and Atomic Transformations"’ 


* v. Geel and Kerkum, Physica, 5, 609 (1938). 
* May, Proc. Phys. Soc., 51, 26 (1939). 
? Werner, Z. Phys., 90, 384 and 92, 705 (1934). 


Binocular Stereoscopic Vision 


Pror. T. S. Parrerson’s recent letter! gives further 
evidence of the principle illustrated in my letter to 
NaTuRE*, namely, that, in binocular vision, the 
apparent distance, and (consequently) the apparent 
size of the object, depend on the angle of convergence 
of the two eyes. 

The more general principle—that ‘seeing’ is a 
function of the brain, in which our eyes act as scouts 
but do not themselves draw the picture—may be 
exemplified as follows. 

(1) When we look, with both eyes, at any relatively 
near object, the retina of each eye necessarily receives 
a substantially different two-dimensional picture. Yet 
we do not ‘see’ a blurred combination of the two 
pictures, but invent, or rather, model, for ourselves a 
third well-defined‘ stereoscopic’ three-dimensional 
image. 

(2) When we move our eyes, so as to take a 
panoramic view of our surroundings, each retina 
necessarily receives a moving picture traversing its 
surface. But what we ‘see’ is not a moving picture, 
but successive portions of an extended fixed picture. 

On the other hand, when a cinema camera performs 
the same manceuvre, the projected picture shows the 
scene—whether interior or landscape—revolving rela- 
tive to the audience. 

The fixity of the picture seen when our eyes make 
a panoramic movement is, of course, due to the fact 
that we know that the external object is not moving, 
and that our brain therefore rejects the retinal 
evidence of motion which it knows to be illusory. 
But this process takes time, and if we turn our eyes, 
or our head, too quickly, for example, if we shake 
our head rapidly, the outer world appears to shake 
in the opposite direction. 

It would appear that actual measurement of the 
angular speed at which this illusion occurs might 
give a measure of the time required by the brain to 
correct this form of retinal illusion. 

It follows that there is a close analogy between 
normal vision and vision in dreams. The principal 
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difference is that in normal vision the three-dimen- 
sional model is built up largely from retinal evidence, 
whereas in dreams the evidence is wholly, or nearly 
wholly, provided by the mind of the dreamer. 


R. A. 8. Pacer. 


1 Devonshire Terrace, 
London, W.2. 
June 29. 


* NATURE, 148, 1026 (1939). 
* Nature, 148, 77 (1938). 


Tue explanation sought by Prof. T. 8S. Patterson' 
of the apparent reduetion in size of the ‘squint’ 
stereo-image may be this. The apparent position of 
the ‘squint’ image is at the intersection of the crossed 
optic axes about half the distance of the stereo-card. 
Meanwhile, the angle subtended by the picture at 
either eye remains roughly what it was for the 
‘parallel’ image. The inevitable instinctive com- 
parison results in the apparently nearer presenting 
itself as proportionately smaller. 

The reversal of the stereo-photo, left-right, right- 
left, prescribed by Father O'Leary, does not seem to 
be necessary. The solid image can be obtained, with 
or without reversal, as in the stereoscope, so also by 
direct vision, squint or parallel. 

After some not too fruitful experimenting with 
Prof. Patterson's ‘thumb’ method, I found it easier 
to switch from the ‘parallel’ image by deliberate 
squint. Then, with a little practice, one can alternate 
almost at will between the two positions. The 
accompanying contraction and expansion of the 
image is most striking. The trick of vullimating the 
optic axes to obtain the ‘parallel’ image, I am con- 
vineed (after years of experimentation upon colleagues 
and pupils), can be acquired by almost anyone (Old 
Testament scholars, for some reason, are invariably 
recalcitrant subjects). The squint habit, I imagine, 
will prove much more difficult to induce. 


W. McENTEGART. 
Heythrop College, 
Chipping Norton, 
Oxon. 


? Patterson, T. 8., NATURE, 143, 1026 (1939), 


An Increase in the Rate of Growth of Paramecium 
Subjected to the Blastogenic Hydrocarbon 3: 4- 
Benzpyrene 


In order to demonstrate a growth-rate larger than 
the normal, it is necessary to have optimum con- 
ditions for growth. If some factor other than the 
experimental is controlling growth, then of course 
growth-rate above the normal cannot occur. 

Superabundant food was supplied by Peters’s 
medium containing 1,500 million of Staphylococcus 
aureus per c.c. Staphylococcus was chosen because 
it does not grow in Peters’s solution at room tempera- 
ture, and therefore cannot be stimulated by benz- 
pyrene. Abundant oxygen was provided by growing 
the cultures, 0-2 c.c. in volume, in shallow well slides. 
The well slides were kept in petri-dishes containing 
blotting-paper moistened with tap water. Warm 
room temperature was used. 

The cultures were seeded with about 100 organisms 
taken from a rapidly growing culture: a rapidly 
growing culture must be used in order to avoid an 
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initial lag in growth, which occurs when organisms 
from old cultures are used for seed. Counts were made 
24-48 hours after seeding. It is unsafe to count cul- 
tures more than 48 hours old because growth rate then 
begins to fall off owing to exhaustion of food. During 
48 hours growth is exponential, and the time from one 
division to another is about five hours. 

The 3 : 4-benzpyrene was applied as a colloidal 
emulsion in glass-distilled water: to produce, for 
example, a concentration of one in a million, 0-1 c.c. 
of a one in five hundred thousand emulsion was 
added to 0-1 c.c. of a seeded-Peters’s-Staphylococcus 
liquid: the addition of distilled water alone made 
controls. On account of the strong photo-dynamic 
action of benzpyrene, all manipulations must be 
carried out at very low illumination, preferably 
behind a 2a Wratten filter; and the cultures after- 
wards kept in the dark. Leaving the cultures at 
ordinary laboratory illumination, if it does not kill 
them, greatly reduces their growth rate. When ready 
for counting, 0-05 c.c. of ‘Susa’ was mixed into the 
cultures ; after fixation the organisms are no longer 
light sensitive and can be counted at ordinary 
illuminations. 

Counts of control cultures show some variation, so 
that sets of four or five pairs were used in all cases. 

All these details must be followed for successful 
experiments. The results obtained in six consecutive 
experiments are given in the table; in No. 6 sugar 
was omitted from the Peters’s medium ; in all cases 
the dilution of benzpyrene was one in a million. 


Hours of | Numbers 7 s ; 
cultivation counted | Percentages 


Benzpyrene 24 | 549 118 
Control 24 | 467 | 100 
Benzpyrene 30 1095 | 115 
Control 30 9 ~~ 100 





Benzpyrene 30 389 126 : 
Control 30 308 100 





Benzpyrene 30 364 | 142 
Control 30 256 100 


Benzpyrene 48 1363 154 
Control 48 884 | 100 
6 Benzpyrene 48 oa] 152 
Control 48 | 507 100 











Benzpyrene was also tested against the non- 
blastogenic 1 : 2-benzanthracene and gave 115 per 
cent against 101 per cent, the control taken as 100 per 
cent. In a single experiment, using benzpyrene in 
dilutions of one in 100,000, one in a million and one 
in ten million, the results were 99, 137 and 100. 
Thus was demonstrated a growth-stimulating pro- 
perty of 3 : 4-benzpyrene on Paramecium in a dilution 
of one in a million, provided that the cultures were 
kept in the dark. The method enables one to express 
quantitatively this action on an animal cell. No 
attempt has yet been made to estimate the volume 
of the organisms. In this connexion it may be men- 
tioned that no differences in size between experi- 
mental and control were observed. 

When benzpyrene is applied to the tissues of animals 
a localized hyperplasia occurs ; from the above resu!ts 
it seems that this is probably due to a direct action on 
the cells, to growth stimulation. 

J. C. Morrram. 


Mount Vernon Hospital, 
Northwood, Middlesex. 
June 25. 
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Distribution of Fluorosis in India and in England 


EnpeEmic fluorosis has been described in many 
different parts of the world. Dental fluorosis is found 
with waters having a fluorine content of one part 
per million, and in the United States considerable 
thought has been given to the elimination of ‘mottled 
enamel’ by improving water supplies’. Stiff backs 
and other signs of toxic fluorosis are found when the 
halogen exceeds three parts per million, and in North 
Africa, where the amount of fluorine in the soil is 
considerable, attention has been directed to the 
agricultural and veterinary, as well as to the human 
aspects of the problem*. Industrial fluorosis among 
aluminium workers who handle cryolite has been 
described in Denmark*. In Arizona, Smith and others‘ 
found that fluorine plus diet deficiency was a more 
potent cause of mottled enamel than fluorine alone. 

India. Endemic fluorosis has been recognized 
among men and animals in the Madras Presidency, 
and fluorine has been found in the well water’. In 
the adjacent areas of the Nizam’s dominions, I, with 
the assistance of Dr. B. K. Badami, director of Veter- 
inary Services, Hyderabad, found dental fluorosis 
among children in the Mabubnagar district. The 
cattle, moreover, in this area develop bone lesions 
with exostoses, which clinically resemble those found 
among animals suffering from toxic fluorosis, incurred 
whilst grazing near aluminium factories in Denmark. 

During the past few years I have examined 
more than 9,000 children in various parts of the 
Punjab, and in certain clearly defined areas I have 
found evidence of dental fluorosis in the milk and 
permanent teeth. These areas include the eastern 
parts of the Mianwali district, villages near Sargodha, 
Hundewali near Chiniot, villages around Sangla Hill, 


in and around Kasur, villages near Ferozepore, and 
certain villages between Bhiwani and Hissar. I 
found that the teeth were most ‘mottled’ among 
children from the lowest social classes, who showed 
also irregularity in the size of the individual teeth. 
Stiff backs and elbows have been observed among 
village children who used deep well water in the 


neighbourhood of Kasur*. The Irrigation Research 
Institute, Lahore, at my request, kindly had water 
from a number of wells in the Kasur area analysed, 
and obtained from nil to four parts fluorine per 
million. 

All the places where dental fluorosis has been 
detected in the Punjab are situated on the Indo- 
Gangetic alluvium, which is of practically the same 
composition all over the Province, and there is no 
reason to suppose that this alluvium contains any 
fluorine’. Geodetic research, however, has shown the 
existence of a ridge of rock causing shallowing of 
the alluvium*. The places from which I have collected 
records of clinical fluorosis may fairly be said to lie 
over this buried ridge. Dr. Heron considers it is 
reasonable to think the rocks forming the ridge may 
include lavas, and associated granites and rhyolites. 

England. Dental fluorosis has been described at 
Maldon and in certain other parts of Essex*.. Essex 
waters have been found to contain fluorine up to 
six parts per million, and on a visit to that county 
I found that cases of mottled enamel may be met 
with in many different areas. Mottled teeth have 
also been described from parts of Somerset and 
Suffolk, and have been noted at Ashford, Kent, and 
at Leicester’, and in Derbyshire near Chesterfield". 

\t Bampton, Oxfordshire, where I am living while 
on leave from India, I noticed dental fluorosis in 
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DENTAL FLUOROSIS IN OXFORDSHIRE. E.G.B. MALE, 

SEVENTEEN YEARS, BORN AND HAS LIVED ALL HIS 

LIFE AT BAMPTON IN THE BusH. UNTIL THE AGE OF 
THIRTEEN YEARS DRANK WELL WATER. 


adults and children in different parts of the village. 
Mr. Ainsworth very kindly came to Bampton and 
has confirmed my findings. Fluorine has now been 
found in Bampton well water. I have also recognized 
numerous cases of dental fluorosis among people who 
have been born and spent most of their lives in the 
Marston Valley, Bedfordshire. Analysis has shown 
that the ‘knotts’ clay in the Marston Valley has a 
fluorine content of more than 450 parts per million. We 
do not know the source of the fluorine in the other 
parts of England where human fluorosis is found. 
The brownish-yellow flecks and spots of pigment, 
together with the dull white opaque areas of dental 
fluorosis are easily recognized, and if borne in mind, 
may be noted possibly in other areas. 
D. C. Witson. 


Department of Medicine, 
Cambridge. 
June 21. 


' Dean, M. H. T., Office International d’hygiéne publique, Bull. 
mensuel, 30, 1294 (1938). 

* Gaud, M., Office International d’hygiéne publique, Bull. mensuel, 
3), 1280 (1938). 

* Roholm, K., “Fluorine Intoxication” (London: Lewis, 1937). 

* Smith, M. E., Lantz, E. M., and Smith, H. V., ““The Cause of Mottled 
Enamel, a Defect of Human Teeth”, Univ. Arizona Tech. Bull., 
No. 32 (1931). 

* Shortt, H. E., McRobert, G. R.. Barnard 
Indian J. Med. Res., 25, 533 (1937). 

* Stratford, L. E., personal communication (1939). 

’ Heron, A., personal communication (1938). 

* Survey of India, Geodetic Report, Dehra Dun (1936). 

* Ainsworth, N. J., Brit. Dental J., 233 (1933). 

* Report of a meeting on May 18, 1933, of the British Dental Associa- 
tion, Metropolitan Branch. 

“™ Donaldson, 8. K., personal communication (1939). 


, T. W., and Nayar, A. 8. M., 


Insect Size and Temperature 


WHEN an insect is reared at graded temperatures, 
it is commonly found that the size of the resultant 
offspring decreases with increasing temperature’. 
Evidence of the working of this principle in Nature 
has emerged in a study of the competition amongst 
the various organisms which scour and keep open 
the bacteria beds of sewage works*. Four species of 
these nematocerous Diptera have been systematically 
measured for eighteen months, the wing-length of 
the female being taken as a convenient criterion of 
size. The flies were trapped on the beds of Leeds 
and of Huddersfield sewage works, where the monthly 
mean bed temperatures have a range of about 








156 NATURE 


7°-18° C.. They were sorted into monthly groups and 
the standard sample measured varied from 50 to 
200 from each of several trapping sites. 

Each species measured has a maximum size in one 
of the winter months and a minimum in one of 
the summer months with fairly steady inter- 
grading. The extent of the variation is shown in 
the following data giving the maximum and minimum 
wing lengths in millimetres recorded in the samples 
and the percentage difference. 

Metriocnemus longitarsus, 2-66 + 0-010 in January 
1939 to 2-01 + 0-040 in September 1938, 21 per 
cent difference. 

Spaniotoma minima, 1-61 + 0-007 in January 1939 
to 1-19 + 0-008 in August 1938, 26 per cent 
difference. 

Psychoda alternata, 2-58 + 0-022 in January 1938 
to 1-86 + 0-016 in June 1939, 28 per cent difference. 

Psychoda severini, 2-41 + 0-012 in January 1939 
to 1-89 + 0-013 in June 1939, 21 per cent difference. 

The figures are complicated by the fact that 
competition, which is most intense in the warmer 
months, also leads to a reduction in size, and samples 
taken at the same time from different positions on 
the beds may vary considerably according to the 
local composition and density of the population. It 
is evident, however, that temperature is the con- 
ditioning factor and that a rise of 1° C. in the monthly 
mean entails a reduction in wing-length of the order 
of 1-2 per cent for each of the four species. 

Mr. Glenny Smeal has kindly aided us in the 
statistical treatment of the data. 


W. H. Goriertty. 


Lu. Lioypb. 
The University, 
Leeds. 
June 27. 


* Uvarov, B. P., Trans. Ent. Soc. Lond., 79, 38 (1931). 
* Lloyd, Li., Proc. Roy. Ent. Soc. Lond., 10, 34 (1935); J. Inst. 
Sewage Purification, Part 1 (1937). 


The Mexican Loggerhead in Europe 


Tue valid scientific name of the Mexican loggerhead 
turtle, described as T'halassochelys (Colpochelys) kempi 
Garman 1880, is uncertain, since the animal is 
figured as T'estudo caretta in the first specific account 
of a loggerhead'. Originally, Linnzeus (1758) had 
conferred this name upon a now unrecognizable form 
he had attempted to describe by publishing a single 
family character. 

My examination of specimens in 1938 revealed that 
the Mexican loggerhead is the western sub-species 
of a monotypic genus, its eastern relative being 
described in 1829 from the Pacific by Eschscholz as 
Chelonia olivacea. Boettger (1888) and Baur (1890) 
were the first to record the latter from the Atlantic, 
and in 1938 I identified specimens from West Africa 
in the collections of the British Museum and Museum 
d'Histoire Naturelle, Paris’. 

The costal scutes of the western form are more 
or less constant and arranged in five pairs; in the 
eastern sub-species their arrangement is usually 


asymmetrical, their numbers varying up to as many 
as nine, on one or both sides. The monotypic genus 
containing these two sub-species is characterized by 
four enlarged, pore-bearing inframarginal scutes, 
separating each side of the plastron from the carapace, 
and by the olive dorsal colour. . The other'genus of 
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loggerhead is also monotypic with two sub-species, 
but possesses only three, poreless, inframarginals on 
each side and is brown-red dorsally. Both genora 
differ widely in osteology**. 

The two sub-species do not overlap in distribution, 
consequently the recent discovery that the Mexican 
loggerhead is washed on to the British Isles‘ has 
given rise to considerable speculation as to the route 
and locality whence it arrived. Mr. H. W: Parker, 
of the British Museum, has suggested® that individuals 
either drift eastwards with the Gulf Stream and West 
Wind Drift or that the distribution of this turtle is 
more extensive than is at present known, while Dr. 
F. S. Russell* has suggested that the northward 
extension of the warm area of the Atlantic might bring 
these turtles into regions where they could be carried 
to the British Isles by the surface drift. 

The more or less uniform size of the three individuals 
I identified at the Dublin and British Museums in 
1938 suggests that newly hatched young are trans- 
ported from one and the same locality, and by the 
time they are stranded off the British Isles have just 
about reached sexual maturity, although they have 
by no means attained to their maximum size. The 
question of the locality whence they were transported 
is partially answered by my recent discovery of a 
young specimen from the Azores’, which supports 
Parker’s view that this turtle possesses a wider 
distribution than is generally known. 

It is probable that while individuals from the Azores 
travel northward with the extension of the warm 
area of the Atlantic, and are swept to the British 
Isles, others are transported from the Gulf of Mexico. 
Marking experiments both at the Azores and the 
Gulf of Mexico alone will solve the problem. 


P. DERANTIYAGALA. 


Colombo Museum, 
Ceylon. 

' Schoepf, “Historia Testudinum” (1792). 
* Deraniyagala, Spolia Zeylanica, 18, 61 (1933). 
* Hay, Proc. U.S. Nat. Mus., 34, 183 (1908). 
* Deraniyagala, NATURE, 142, 540 (1938). 
* Parker, Proc. Linn. Soc., 151, 127 (1939). 
* Russell, NATURE, 143, 206 (1939). 
* Deraniyagala, Bull. Institut Oceanographique, 772 (1939). 


Tue discovery of Kemp’s loggerhead in the Azores 
is of considerable interest, but we obviously still need 
much more information before we can do more than 
guess at the causes underlying the movements of these 
turtles. Among other things, it is essential to disco, er 
whether the species is resident around these western 
islands, for it is quite possible that the single young 
one found there is a stray similar to those which 
reach the British coast. The Azores, like the British 
Isles, lie within the area to which larval eels «re 
carried from their breeding unds in the western 
Atlantic. Is it possible that there may be a correlat:0n 
between the migration of Leptocephalus and ‘hie 
movements of these turtles ? Or is it a coincidence 
that ‘glass-eels’ (larval stage 5) appear off ‘he 
Spanish coast in September and October, off Irelad 
in November, and that turtles are stranded on 1 /ie 
south-western coast of Great Britain in Novem) er 
and December ? 

Another point raised which may prove to be * ¢- 
nificant is the fairly uniform immature size of t 
examples of Kemp's’ loggerhead which reach o'r 
coast. The three additional specimens*éxamined |v 
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me which were washed ashore in 1939 are of the same 
general size as those reported by Mr. Deraniyagala, 
and his suggestion thus receives additional support. 
If his explanation is the correct one, another problem is 
raised : Why does not the same apply to the Atlantic 
loggerhead ? Both species appear off the coasts of the 
British Isles at the same time, and so it appears likely 
that both arrive from the same region and on account 
of the same conditions. But specimens of the Atlantic 
locgerhead vary from immature individuals of 195 mm. 
carapace-length to adults of 900 mm. or more. Have 
adults of Kemp’s loggerhead a more developed 
homing instinct, or are they more powerful swimmers 
able to return against winds and currents which the 
other species is unable to combat ? 

'nfortunately, there is one minor point in the fore- 
going letter which must be challenged. The initial 
paragraph, with its implication that the name 
Testudo caretto Linn. should be applied, not to the 
Atlantic, but to Kemp’s loggerhead, is misleading. 
The ‘species’ to which it was originally applied (Linn. 
1758') was @ composite, a fact which its describer 
himself realized and tried to correct in 1766* by his 
proposal of the name imbricata for part of his original 
caretta, This later action was undoubtedly intended 
to restrict the name caretta to one of the loggerheads, 
as distinct from the Green and Hawksbill turtles 
which received distinctive names. 

Unfortunately, no type-specimen has been pre- 
served (if one ever existed), but the locality “‘ad insulas 
Americanas”’ restricts the possible species to two, 
those discussed above. It is contended by Deraniya- 
gala that Schoepff’s figure* of a turtle named T'estudo 
caretta is drawn from a specimen of Kemp’s logger- 
head, because, apparently, four inframarginal scutes 
are shown (Pl. 16). But it must be pointed out that, 
although this is undoubtedly true for the right side 
of the animal, the left side is depicted as having 
three inframarginals and one smaller scale, a condition 
which is exactly matched by some specimens of 
Atlantic loggerhead, but which has never been 
reported in the other species ! This figure consequently 
cannot be identified with certainty, and to reverse the 
accepted nomenclature of half a century or more on 
such a slender basis cannot be held justifiable. In 
any event, Schoepff’s is not “‘the first specific account 
of a loggerhead’’. There are many pre-Linnzean 
accounts of these animals, and both Lacépéde (1788*) 
and Bonnaterre (1789*) recognized such a form. They 
believed it to be the same species which Linnzus 
called T'estudo caretta but, for reasons which need not 
be detailed here, they preferred the name La Caouanne 
or Testudo caouana ; as Daudin* puts it: “Linnaeus, 
Daubenton et d’autres naturalistes ont donné & cette 
tortue le nom de caret ; mais c’est une erreure que le 
professeur Lacépéde a redressée avec raison, en lui 
substituant la dénomination de tortue caowanne . . .”” 
The “caouanne” is described as yellow in colour, a 
description which is quite inapplicable to the dark 
olive Kemp’s loggerhead, but which would apply 
to specimens of the Atlantic loggerhead. 


H. W. Parker. 


B:itish Museum (Natural History), 
London, 8.W.7. 


ineus, “Syst. Nat.”, 10th ed. (1758). 
*ilcm, op. eif., 12th ed. (1766). 
* S hoepff, “Historia Testudinum” (1792). 
* looépéde, “Hist. Nat. Quad. Ovip.”, 1, 95 (1788). 
* Honnaterre, “Eneycl. Méthod., Erpét’”’, 
*audin, “Hist. Nat. Rept.”’, 2, 54 (1802). 


20 (1789). 
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The Colour-Producing Structure in the ‘Dominant 
Grey’ Budgerigar 
THERE are some distinct structural differences 
between the feathers of the ‘Dominant Grey’ budge- 
rigar and those of other races. In the wild coloured 
form the feathers of the lower abdominal region show 
in transverse section a somewhat triangular outline, 
and the vacuoles are arranged along the median axis 
of the section (see Fig. la). In the grey bird, the 
outline appears rounder, and the medulla of the barb 
is composed of a larger number of relatively small 
cells, the vacuoles occupying more or less the central 
of the cells and appearing therefore more 
equally distributed (see Fig. 16). 





(a) (b) 


Fic. 1. (a) Witp-coLourEep Bupcericar. T.S. or 

BARB OF FEATHER FROM LOWER ABDOMEN ( x 600) ; 

(6) ‘Dominant Grey’ Bupcericar. T.S. OF BARB 
OF FEATHER FROM LOWER ABDOMEN ( x 650). 


In the green bird, and also in other races, the 
melanin granules in the medulla appear concentrated 
chiefly around the vacuoles. The peripheral part of 
each medullary cell contains no pigment and forms 
by its canalicular structure the cloudy medium, 
producing the basic blue colour. In the grey bird 
the granules form a rather broad and closed zone 
around each vacuole. This zone is followed in each 
cell by a much narrower, cloudy one, which surrounds 
the cell completely. Thus, in the grey bird the 
melanin granules do not form a continuous axis in 
the centre of the medulla. Such an axis would be 
one of the means of forming a black under-layer, 
absorbing all rays, except the blue ones. Instead, 
they are arranged in a more decentralized manner, 
while the arrangement of the cloudy medium appears 
not as a broad ring, as in other races, but as a net- 
work of narrow stripes. 

This arrangement is obviously inadequate to pro- 
duce an intensive blue shade, the more so since the 
canalicular structure in the cloudy parts of the cells 
in the grey feather is a rather imperfect one. It 
gives in reflected light only a white effect instead of 
a blue one, and in transmitted light only a buff 
colour instead of an orange one. This imperfect 
structure, causing rather dull shades of blue, was 
first described by Steiner’ in the races with the 
factor ‘Dark’, namely, ‘olive’, ‘cobalt’, etc. 

Kawamura‘ described in the germ of the green 
feather a considerable growth of the cell-bodies of 
the medulla, directed towards the peripheral parts 
of the section, just before the time of ceratiniza- 
tion and the replacement of the nuclei by vacuoles. 
During this growth, the nuclei remain in the median 
region of the barb and thus secure the central 
arrangement of the vacuoles, shown later in the 





158 NATURE 


completed feather. As a modification of this type 
of development, the medullary cells of the grey 
feather appear to undergo a more frequent division 
during growth, and it may be assumed that the 
growth of the cell-plasm is not limited peripherally. 

The structural arrangement of the medullary cells 
in the grey feather corresponds in general to that of 
most typical bird-feathers without structural blue 
colour. The cell-mosaic in the ‘normal’ green budge- 
rigar, and in many other green and blue feathers, 
seems to be the outcome of continued growth and 
retarded cell-division. 

Lupwie AUBER. 
Department of Zoology, 
University of Edinburgh. 
June 12. 


*“Vererbungsstudien am Wellensittich’’, Zurich, 133 ff. (1932). 
* J. Sei. Hiroshima Univ., Ser. B/1, 3, 149 (1935). 


Insects in Aircraft 


THERE has, during the past months, been talk of 
an alternative air route, via Africa, to India and 
Australia. The recent survey flight of the flying boat 
Guba has brought matters a step farther forward, 
and in the Daily Telegraph of June 22 Capt. P.’G. 
Taylor, the pilot, is said to have expressed the 
opinion “‘that as all the island bases fulfilled ex- 
pectations, there was no reason why an air service 
should not be started at once”’. 

I have been engaged for the past four years upon 
an investigation into the carriage of insects by air- 
craft arriving at Khartoum airport, and during the 
latter part of this period have been studying the 
question in relation to disease, particularly malaria 
and yellow fever. The results are shortly to be 
published in the Bulletin of Entomological Research. 

In view of the present situation it would seem to 
be a matter of some urgency to point out certain 
facts that are perhaps not so widely known or appre- 
ciated as they might be. 

In Africa and South America the areas of endemic 
yellow fever have been shown, by means of the 
mouse protection test, to be considerably greater in 
extent than was realized, even a year ago. In Africa 
in particular the area has been extended by recent 
findings considerably farther east, and according to 
Findlay' may quite possibly be found to extend to 
the Abyssinian foot-hills. 

The discoveries by Shannon, Whitman and Franca* 
of the existence of the virus of ‘jungle’ yellow fever 
in the mosquitoes Aedes leucocelaenus Dyar and 
Shannon, Hemagogus capricorni Lutz, and certain 
Sabethine species, and of the ability of the two 
former to transmit the virus by bite ; and by Findlay 
and MacCallum* of the possibility of infecting 
monkeys with yellow fever via the alimentary canal, 
together with the fact that the virus, if introduced 
into the body cavity of the cockroach Blatella 
germanica L., keeps its activity, at 19° C., for at least 
15 days, have lent additional significance to the lists 
of insects that (a) are able to transmit the virus of 
yellow fever by bite, and (5) although unable to trans- 
mit by bite, nevertheless retain the virus in their 
bodies for varying periods of time. These lists are 
steadily being added to, and the evidence deduced 
therefrom is reinforced by epidemiological evidence 
collected during field investigations of recent out- 
breaks of ‘jungle’ yellow fever. 
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The results of recent research upon insects col. 
lected from aircraft have shown a surprisingly large 
range of families and species. More than 2,000 air- 
craft were examined at Khartoum airport during 
the period July 1935-August 1938. Including un- 
identified specimens, 146 species of insects, numbering 
1,960, were collected. If all specimens of Musca 
domestica and M. sorbens be included, the total would 
be nearly 3,000. 

Including Musca spp., the great majority of aero- 
planes contained insects ; excluding Musca spp. 192 
aeroplanes contained insects, distributed fairly evenly 
over every month during the three-year period, with a 
slight increase during July—October. The average 
number of aeroplanes per month containing insects 
(other than Musca spp.) for the three years was 5-18, 
with a maximum of 9-5 and a minimum of 1-33. Four 
species of Anopheles, one of Theobaldia, three of 
Mansonia, six of Aedes, including two A. egypti 
taken at Malakal, and four of Culex were found. The 
significance of the list is not confined to mosquitoes. 

In view of the above facts it would seem unwise 
to start an airline from or via Africa to India and 
Australia until the problem of the control of insects 
in aircraft has been solved. 

F. G. SaReEL WHITFIELD. 


Imperial College of Science and Technology, 
South Kensington, London, S.W.7. 
June 22. 


* Soper, F. L., Trans. Roy. Soc. Trop. Med., 32, 297-322 (1938). 
* Science, 88, 110-111 (1938). 
* NATURE, 143, 289 (1939). 


Scientific Research in the Region of Mount Everest 


A RECENT communication in the press states that 
an Indian scientific worker, Swami Prananabananda, 
is proposing to lead a party of ten scientific investi- 
gators to the Himalayas to study the geology, 
anthropology, botany and geography of the region. 
He proposes to spend four months on the work at a 
total cost of £300. This news contrasts sharply with 
the English attitude towards science in mountain 
exploration. 

As Mr. N. E. Odell recently pointed out in Nature 
of April 1, p. 545, the scientific aspects of exploration, 
with the exception of geography, have been sally 
neglected by the more recent expeditions to Everest. 
Indeed, it is largely true that “such work . . . has 
been in no way encouraged, but rather discouraged, by 
those responsible both for their organization and their 
leadership’’. From this stricture the Mount Everest 
Committee itself must be excused, for it has learned 
from experience that it can best discharge its func- 
tions by choosing a leader and leaving everything 
except finance to him. As the primary object of 
Everest Expeditions has been in the past the ascent 
of the mountain, it is understandable that scientitic 
observations have been made only with great 
difficulty. 

Expeditions to Mount Everest may have, as some 
believe, a spiritual significance ; they may enhanve 
British prestige ; they may be of great interest \0 
arm-chair adventurers. These, however, to ‘cut ot 
cant’, are not the real motives of the climbers, who 
go either because it is fun or in order to satisfy 4 
psychological need of a purely personal kind. Thoug! 
the 1938 Expedition was organized with the mo»t 
rigid economy and without appeal to public fund:. 
a vast amount of money has been spent in earlier 











N 


atte! 
whet 
resu 
can 
for 
resu 
info! 
mete 
logis 
beca 
How 
whic 
thei 
resu 
It 
done 
Eve 
and 


E 
tion 
the 
of 8 
are | 
shor 
radi 


B 
elec 
ban 
rece 
sug; 
orig 
that 
for 


J 
cou 
the 
sma 
exp 
and 
rad 
obt. 
cou 
tior 
cial 


dist 
on 

wit 
evil 
thr 
pro 
sco 
ste! 
ims 
the 
obs 


bes 
Tat 
mu 
dat 
Wr 
wh 


A 





144 


8 col, 
j large 
0) alr- 
luring 
Fe4 un- 
bering 
VU usca 
would 


aero- 
». 192 
venly 
vith a 
erage 
sects 
5-18, 
Four 
pe of 
gy pti 
The 
itoes. 
nw ise 
» and 
sects 


4D. 


erest 


that 
nda, 
esti- 
ogy, 
rion. 
ata 
with 
tain 


URE 
ion, 
uly 
‘est. 
has 
. by 
heir 
rest 
ned 
Inc- 


ing 
ung 

















No. 3638, JULY 22, 1939 


attempts to reach the summit. It is questionable 
whether this expenditure has been justified by the 
results and whether even purely private expeditions 
can be excused for letting slip such rare opportunities 
for scientific research. Yet the only permanent 
results of past expeditions have been the scraps of 
information gained with great difficulty by geologists, 
meteorologists, botanists, zoologists and physio- 
logists who have been included in Everest ‘teams’ 
because they happened also to be mountaineers. 
How much more satisfactory it would be if parties 
which failed, through no fault of their own, to reach 
their objective, could bring back with them the 
results of organized scientific work. 

It has been argued that this could be more easily 
done on other high mountains. The geology of the 
Everest district must be studied in the district itself, 
aud the same might be said of many other sciences. 
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Of the more general subjects, I am informed that there 
is no place more suitable for geophysical studies. As 
for physiology, I am unaware of any place at which 
a laboratory could be erected at so great an altitude 
and in such convenient touch with greater altitudes 
still. 

It is possible that many years may pass before 
the Tibetans allow again within their borders the 
representatives of a civilization of which they are 
comprehensibly suspicious. This time might well be 
occupied by the planning of research and of its 
financial support, in order that, if and when an 
opportunity occurs, no time need be lost in putting 
the plans into operation. 

RAYMOND GREENE. 

8 Upper Wimpole Street, 

London, W.1. 
June 27. 





Points from Foregoing Letters 


E. V. APPLETON illustrates the characteristic varia- 
tion of the ionospheric F’, region ionization throughout 
the year by curves of critical frequency for stations 
of similar latitude in both hemispheres. The curves 
are adjusted to relate to constant solar activity. They 
show fairly detailed correspondence between ionizing 
radiation and solar activity. 

By studying an afterglow produced by very weak 
electrical discharges, J. Kaplan has obtained certain 
bands of nitric oxide in association with the well- 
recognized features of the night-sky spectrum. He 
suggests that much of the night-sky radiation 
originates as low in the atmosphere as 25 km. and 
that the absorption of cosmic rays may be responsible 
for much of the energy of the light of the night sky. 


J. VY. Dunworth has constructed a coincidence 
counter with an electrical resolving time variable in 
the range 10-7 sec. upwards for the determination of 
small radioactive half-value periods. The method of 
experiment has yielded values of 1-50 x 10-‘ sec. 
and 3 x 10-7 sec. respectively for the periods of 
radium C’ and thorium C’. Information has also been 
obtained concerning time-lags occurring in a Geiger 
counter between the formation of the primary ioniza- 
tion in the counter and the appearance of an appre- 
ciable voltage drop across the counter. 


Sir Richard Paget points out that apparent 
distance, and consequently apparent size, depend 
on the angle of convergence of the eyes. We ‘see’ 
with our brains ; our eyes are only scouts—on whose 
evidence (inter alia) the brain models its own 
three-dimensional image. W. McEntegart states that 
production of a ‘squint’ stereo-image (without stereo- 
scope) does not require left-right reversal of the 
stereo-photograph. The reduction in size of the squint 
image, compared to the parallel image, results from 
the crossing of the optic axes at a point nearer to the 
observer than the object viewed. 


The blastogenic hydrocarbon 3 : 4-benzpyrene has 
been found by J. C. Mottram to increase the growth- 
rate of Paramecium. Optimum conditions for growth 
must be provided. The cultures must be kept in the 
dark and all manipulations carried out behind a 2a 
Wratten filter. Stimulation of growth was observed 
when the dilution of benzpyrene was one in a million. 


A colloidal preparation of benzpyrene was used. 


The distribution of fluorosis in India and in 
England is considered by D. C. Wilson, and the 
finding of dental fluorosis in Oxfordshire and Bedford- 
shire is recorded. 


W. H. Golightly and Ll. Lloyd demonstrate a 
seasonal grading in size in the flies breeding in sewage 
bacteria beds, the insects being largest in mid-winter. 
Temperature and competition both influence size, but 
the former is the conditioning factor and a rise of 
1°C. in the monthly mean temperature entails a 
reduction of about 1-2 per cent in wing length. 


P. Deraniyagala records the discovery of a Kemp’s 
loggerhead at the Azores, suggesting a wider distribu- 
tion for this turtle than has been hitherto known. 
H. W. Parker discusses the relation of this find to 
that of other individuals of the species found recently 
on the coasts of Great Britain. Deraniyagala suggests 
that there is a doubt as to the valid name for this 
species, but Parker does not agree that any change 
is necessary. 


According to L. Auber, differences in the colaur- 
shades of budgerigar’s feathers are due to the 
cell structure and distribution of melanin in the 
barbs. Blue colours are produced by centrally 
grouped melanin granules reflecting blue due to 
cloudy peripheral portions of the medullary cells ; 
grey is produced by scattered melanin in medullary 
cells where there is no large peripheral cloudy 
area. 


F. G. 8. Whitfield points out that insects other 
than Aedes wgypti L. have been implicated in the 
transmission of yellow fever under natural conditions, 
and that recent researches upon insects collected 
from aircraft reveal a surprisingly large range of 
families and species. It is suggested, in view of 
these facts, that the inauguration of an air line from 
or via Africa to India and Australia would be inad- 
visable until the problem of the control of insects in 
aircraft has been given further consideration. 


R. Greene points out that scientific research in the 
Everest region has been either neglected altogether 
or pursued under great difficulties. during past ex- 
peditions to the region. He believes that the 


time has come for the organization of a scientific 


expedition. 
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RESEARCH ITEMS 


Causes of Deafness 


Ir has been estimated that 10 per cent of the popula- 
tion of the United States have impaired hearing. A 
study of the condition has been made on 487 children 
in the Pennsylvania School for the Deaf. The in- 
vestigation was undertaken by the Office of Child 
Hygiene Investigations of the United States Public 
Health Service and the Otologic Research Laboratory 
of the Abington Memorial Hospital. A preliminary 
account of results is published by Drs. W. Hughson, 
A. Ciocco and C. Palmer (Arch. Otolaryngology, 29, 
403). Audiometric records were made for air con- 
duction and also for bone conduction. In a large 
proportion of cases the diagnosis was hereditary deaf- 
ness and otosclerosis. A high correlation in auditory 
acuity between the two ears was found, and sex is 
not a significant factor. Fifty-four per cent of the 
children were said to be born deaf. Deafness develop- 
ing later (generally before six years of age) was attri- 
buted to many pathological conditions, meningitis 
causing 17 per cent and together with trauma of the 
head, measles, otitis media or scarlet fever accounting 
for nearly half the cases. There was no apparent 
association between the auditory threshold and the 
stated cause of deafness, but the close resemblance 
between the auditory threshold pattern of children 
grouped together according to cause and age of onset 
indicates the importance of the biological constitution 
as a factor in the causation of deafness. The same 
authors in another paper (Human Biology, 11, No. 2) 
have made a statistical study of auditory acuity in 
forty pairs of siblings from the same material. In 70 
per cent of cases both siblings were said to have been 
born deaf, in three cases both were deaf from the 
same disease, meningitis or whooping cough. The 
cause of deafness was different in only nine of the 
forty pairs and the age of onset was different for only 
nine pairs. Auditory acuity therefore differs sig- 
nificantly less between siblings than between non- 
siblings. 


A Reclassification of the Dragonflies 


In the Australian Zoologist, 10, Pt. 2, 30, November 
1938, there is published the first part of a compre- 
hensive paper on the above subject by the late R. J. 
Tillyard. At the time of his death the author was 
engaged upon a new classification of the order 
Odonata and had almost completed two parts of 
this work. It is due to Lieut.-Colonel F. C. Fraser 
that this contribution has been enabled to be pub- 
lished, since he has corrected it where necessary, 
added notes and a preface and completed the work 
so far as has been possible. Although the paper was 
very incomplete at the time of its author’s death, 
it is abundantly clear that Dr. Tillyard had abandoned 
his former theory that the whole order Odonata had 
been evolved from a simple-winged zygopterous type, 
in favour of one advanced by Prof. Carpenter, who 
holds that the two sub-orders of dragonflies had an 
independent origin from zygopterous and anisopterous 
types respectively. In the new grouping the extinct 
Protodonata are separable from the Odonata, or true 
dragonflies, in that they possess a complete series of 
alternating convex and concave veins, including fully 


developed posterior media and anterior cubitus. In 
the true dragonflies the two last-named veins are 
usually entirely absent or only short basal remnants 
of them persist in a few fossil representatives. In 
effect, this new grouping removes the Meganeuride 
from the Protodonata and places them among the 
true dragonflies, with the consequent result that the 
old order Protodonata becomes reduced to a remnant 
with three genera only. To these is added the genus 
Paleothemis of Martynov which forms the sub- 
order Archodonata. The position of the Meganeuridz 
among the Odonata is that of the most primitive 
group, to which the subordinal name of Meganisoptera 
is applied. 


Embryology of Fleas 

Ir appears that only five contributions have been 
made to the subject of the embryology of fleas : all 
are brief and fragmentary incursions into the problem. 
Edward L. Kessel, of the University of San Francisco, 
has described observations which he has made on the 
development of three species of these insects which 
are of diverse taxonomic affinities (Smithsonian Misc. 
Coll., 98, No. 3; 1939). The species were Cteno- 
cephalides felis of the cat; the rat flea, Nosopsyllus 
fasciatus, and Hystrichopsylla dippei, a giant form 
which lives in nests of the wood rat, Neotoma. The 
actual mode of development proved to be essentially 
the same in these three forms and indicates that there 
is most probably very little diversity in the process 
among fleas as a group. The germ band is partially 
superficial and partially involuted at the time of the 
differentiation of the mesoderm. The amnion and 
serosa are formed by the overgrowth and fusion of 
the amnio-serosal folds, aided posteriorly by the 
involution process. Segmentation is evident extern- 
ally towards the end of the third day: a head of 
six segments, thorax of three and an abdomen of 
eleven segments are described. Anterior and posterior 
mesenteron rudiments are in association with the 
stomodeum and proctodeum respectively, and the 
growth of these invaginations pushes the rudiments 
before them. The latter each proliferate to form two 
latero-ventral ribbons and, enclosing the remaining 
yolk mass, they give rise to the lining of the mid- 
intestine. Sixteen pairs of ccelom sacs are formed — 
one pair in the antennal segment and in each of the first 
fifteen segments posterior to the stomadzal invaz- 
ination. The author refrains from drawing any con- 
clusions as to the phylogenetic position of the fleas 
until he has studied personally the embryology of 
those insects that are suspected of being most closely 
related to them. Only then, he claims, can it be 
certain that the same methods and interpretations 
have been applied to the different subjects and such 
comparisons become worth while. 


An Inter-generic Hybrid 

A sHORT paper by B. O. Mulligan (J. Roy. 
Hort. Soc., 64, Pt. 3, 125-127, March 1939) an- 
nounces the appearance of a fertile hybrid between 
Gaultheria Shallon and Pernettya mucronata. Th: 
hybrid is a pleasing garden shrub which bears 
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racemes of pearl-white blossoms in June, and the 
name Gaulnettya x Wisley Pearl is suggested for it. 
Direct crosses between the two species mentioned 
have never yielded fertile offspring, and the plant at 
Wisley is apparently a chance seedling. Its morpho- 
logical and anatomical characters are intermediate 
between those of G. Shallon and P. mucronata, whilst 
seedlings raised from fruits of the hybrid show 
gralation between the parents. Gaultheria and 
Pernettya are at present considered to be separate 
genera; but the close relationship demonstrated so 
effectively by this hybrid would be regarded by 
some investigators as evidence for their union in one 
taxonomic group. 


Leaf Cuttings 


ProPAGATION of plants by means of leaf cuttings 
is often mentioned as a somewhat abnormal method 
of increase; but it is possible that most evergreen 
plants would respond to such a means of multiplica- 
tion. Leaf cuttings from gymnosperms have been 
struck, and W. Lloyd McCaskie, in a recent short 
paper (Gard. Chron., June 3, 1939) mentions successful 
propagation from leaves of several other species. 
The difficulty appears to be the inaptitude of the 
severed leaf to produce a bud. Roots are readily 
formed, and often a considerable amount of callus. 
Mr. McCaskie has also investigated the part played 
by this callus. He removed it from leaf cuttings of 
Osmanthus Forrestii, and no buds were formed, 
whereas a certain proportion of buds appeared on 
cuttings with normal callus. Young leaves form 
callus at the base of the petiole much quicker than 
old foliage. It seems possible that when more 
practical details are known, propagation by leaf 
cuttings will offer a very economical means of 
increase, as the parent plant is not greatly damaged. 


Grasshoppers 


H. Kurestept (J. Genet., 37, 389-419) has crossed 
Chorthippus bicolor and Ch. biguttatus. The hybrids 
are intermediate in most characters. The cytological 
behaviour of the hybrids is abnormal in several 
respects. The chromosomes are more slender and less 
contracted, therefore the centromeres of a bivalent 
may not be brought close together. As a consequence 
normal disjunction may not take place at metaphase. 
At anaphase the chromatids sometimes tend to stick 
together. The author believes that these abnormalities 
are due to a difference in the timing relationships of 
the spindle and chromosomes during mitosis or 
meiosis. Structural changes such as inversions, 
deficiencies and translocations were indicated. 


Crossing-Over Near the Centromere 


Ir is well known that the rate of crossing-over 
varies along the chromosome. Near the region of the 
centromere, crossing-over is lower and more variable 
than elsewhere. K. Mather (Genetics, 24, 413-435) 
uses an ingenious method of showing that low 
crossing-over is related to position, but variability 
and sensitivity of the rate of crossing-over to environ- 
mental factors is a property of the heterochromatin. 
Several inversions of the X-chromosome which 
included smaller or larger parts of heterochromatin 
were genetically studied. These inversions contained 
genes in a new order relative to the centromere. 
Whenever the genes were nearer than normal to the 
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centromere, the linkage value was reduced whether 
or not different amounts of heterochromatin were 
adjacent to the genes. By treating the flies with heat 
it was found that the linkage value across a portion 
of heterochromatin was greatly disturbed, even if 
the heterochromatin was near the distal end of the 
X-chromosome. 


Fruit Pest Control in the U.S.A. 


W. P. Fixvt has recently written an article on the 
control of codling moth (Cydia pomonella) by insecti- 
cides other than lead arsenate (American Fruit 
Grower, February). Numerous attempts have been 
made in recent years to find a substitute for lead 
arsenate and several substances have been used with 
some success. Phenothiazine is sufficiently toxic, 
but its solubility in water renders it almost useless 
except in arid regions. Cryolite is probably equal in 
toxicity to lead arsenate but lacks the adhering 
qualities of the latter. Most success has been gained 
by the use of various preparations of fixed nicotine. 
The nicotine volatilizes slowly from these compounds 
and acts as a stomach poison rather than as a contact 
poison. Fixed nicotine preparations have the ad- 
vantage that they contain no substances toxic to 
fruit or foliage, whilst the percentage of volatile 
nicotine remains sufficiently high to control aphides 
to some extent during the growing season. On the 
other hand, they cannot be combined with fungicides 
without some reduction in toxicity. Moreover, as 
their toxicity does not persist as long as that of lead 
arsenate, more applications are necessary than with 
the latter. New forms of fixed nicotine are being 
produced by several different companies under trade 
brands and are finding a definite place in codling 
moth control. O. T. Snapp writes in the same journal 
on the use of ethylene dichloride emulsion as a 
fumigant for the control of the peach borer. It has 
several advantages over paradichlorobenzene. It is 
effective at low soil temperatures and therefore can 
be used late in autumn and early in spring when it 
is too cold for paradichlorobenzene to be effective. 
It is safer on young trees and more effective. The 
diluted émulsion, prepared by adding nine parts of 
ethylene dichloride to one part of potash fish-oil soap, 
may be poured on the soil around the trees or sprayed 
on the trunks in concentrations varying with the age 
of the trees. 


Evolution of the Earth’s Atmosphere 


Tue Meteorological Magazine of February, 1939, 
contains an article by the Astronomer Royal, Dr. 
H. Spencer Jones, on the evolution of the earth’s 
atmosphere, based on the Norman Lockyer Lecture, 
delivered under the auspices of the British Association 
on December 6, 1938 (see also Nature, Dec. 10, 
1938, p. 1019). Dr. Spencer Jones begins by 
explaining how it is that a gas molecule can escape 
away into space from a planet if it has a radial 
velocity above a certain critical value which depends 
upon the force of gravity, and therefore upon the mass 
and radius of the planet. Jeans has calculated that if 
this ‘velocity of escape’ is four times the mean 
molecular velocity, the atmosphere would be entirely 
lost in 50,000 years ; if five times, the time becomes 
twenty-five thousand million years. In the case of 
the earth, the velocity of escape—11-2 km./sec.—is 
six times the mean molecular velocity of hydrogen 
at 0°C., which apparently makes the atmosphere 
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virtually immune from loss of hydrogen and still more 
so for other gases. Nevertheless there is evidence that 
helium is being lost from the atmosphere. It is 
believed that this is the result of collisions between 
atoms of helium with atoms of oxygen that are in a 
metastable state, whereby the latter unload their 
energy as kinetic energy and so enable the atoms of 
helium to acquire a speed of more than 12 km./sec. 
Another problem is to explain the relatively small 
amounts of nitrogen and neon in the earth’s atmo- 
sphere compared with their abundance in the sun and 
other stars, and the theory is advanced that these and 
other differences have arisen because much of the 
original atmosphere was lost into space during the 
period when the earth was very hot, the present 
atmosphere being made up partly of the remains of 
the original atmosphere, from which the lighter gases 
would have been entirely lost, and partly from gases 
evolved from the solidifying magma as the earth 
cooled. Another anomaly, the presence of free oxygen, 
despite the loss going on in the weathering of igneous 
rocks, can easily be explained as the result of the 
break up of carbon dioxide by vegetation. 


Tidal Effect on the Variation of Latitude at Greenwich 


H. Spencer Jones has described the method for 
investigating the lunar tidal effects on the latitude 
of Greenwich, from the observations for latitude 
variation made with the Cookson telescope during 
1911-36 (Mon. Not. Roy. Astro. Soc., 99, 3 ; January 
1939). From the general formula, which gives the 
theoretical value of the effect on the variation pro- 
duced by the semidiurnal lunar tide, the effect for 
the latitude of Greenwich is easily derived and is 
0-0077 (1 +x) cos 2¢. The expression inside the 
brackets takes account of the elastic yielding of the 
earth, and its value according to W. D. Lambert 
lies between 1-1 and 1-2; ¢ is the hour angle of the 
moon. The residuals of the observed minus tabular 
zenith distances north for each group were used, the 
total number of plates employed being 4,553, and 24 
groups, corresponding to hour angles 05 to 1h, Jh 
to 2h, 2b to 3h, etc., were utilized. After various 
corrections the tidal effect, derived from the observa- 
tions, was expressed in the form (0-0050” + 0-0013”) 
cos (2t — 2°+ 15°). It will be noticed that the co- 
efficient in this case is smaller than the theoretical 
value, but the latter is reduced by the rise and fall 
of the tide in the Thames. A numerical estimate of 
the effect due to the tides in the river has been made 
and its amount is 0-0021” cos (2t-5-5°). The true 
lunar effect in the observations is, therefore, (0-0071” 
+ 0-0013") cos (2¢ — 3°+ 15°). Comparing this with 
the theoretical effect, it will be seen that the dif- 
ference is not of great significance. 


Computation of Total Solar Eclipses 

For about a century, Bessel’s method for investi- 
gating the circumstances of total solar eclipses has 
been used almost exclusively. This method is based 
on the geometry associated with the varying funda- 
mental plane, the normal to which at any instant is 
parallel to the line joining the centres of the sun and 
moon. M. Davidson has now described (J. Brit. Ast. 
Assoc., 49, 299, June) a new method of dealing with 
the problem, in which the earth’s equator is taken 
as the plane of reference and rectangular co-ordinates 
are used throughout, the origin being the apex of the 
cone formed by the tangents to the sun and moon. 
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In this way points on the central line of totality are 
readily computed. The author gives some com. 
parisons of results obtained by his method with 
results calculated, as in the Nautical Almanac, by 
the Besselian method. An interesting fact emerges 
from his discussion; considering the degree of 
accuracy with which the spherical co-ordinates of the 
sun and moon are known, Dr. Davidson shows that 
it is impossible to be certain of the position of the 
central line to an accuracy greater than about a 
quarter of a mile when the sun’s altitude is about 20°, 
the uncertainty in the general case being proportional 
to the cosecant of the altitude. The author proposes, 
in future papers, to discuss other eclipse problems 
by his method. 


Creatine as a Product of Methylation 


C. J. Kelly and H. H. Beard (J. Biochem., Japan, 29, 
155; 1939) injected parenterally various compounds 
containing methyl and methyl-amino groups into 
young rats to study their influence upon creatine form- 
ation and excretion in the body, with special reference 
to the methylation process involved: 87 control and 
105 experimental animals were used in the muscle 
studies and 44, each of which was its own control, in 
the urine studies. Their principal conclusions were 
as follows. (1) Compounds containing methyl groups 
which were not known to be methylating agents in 
the body did not influence creatine formation. (2) 
Those containing methyl groups attached to nitrogen 
as in methylamine, methyl urea, prostigmin, mecoly! 
or caffeine increased creatine formation and excretion. 
(3) Methylating agents, such as methyl alcohol, 
methylamines, glycolic acid, and paraformaldehyde, 
also increased creatine formation and excretion. 
These increases were similar to those obtained from 
a creatine precursor containing the methyl group. 
(4) Methyl urea gave the largest increases in creatine 
excretion of any compound injected. (5) Glycine, by 
hydrolytic deamination, was converted into glycolic 
acid, which served as the normal methylating 
agent for glycocyamine in creatine synthesis in the 

y: 


Oxides and Hydroxide of Gallium 


Ir was known that gallium oxide Ga,O, exists in 
two forms and a compound GaOQ(OH) has been 
reported, but knowledge of the system Ga,O, — H,0 
has been incomplete. A. W. Laubengayer and H. R. 
Engle (J. Amer. Chem. Soc., 61, 1210; 1939) have 
made a comprehensive study of the system with the 
object of obtaining more exact information con- 
cerning the phases which occur, their stability ranges 
and relationships, and their properties. Improved 
methods of establishing equilibrium with the aid of 
fused mineralizing agents and of superheated steam 
in a bomb were used to supplement dehydration 
studies, and the X-ray patterns of the products were 
investigated. The existence of the two forms of the 
oxide and of GaO(OH) was established, and in 
addition the compound Ga(OH),, the normal lhy- 
droxide of gallium, was established for the first time. 
This result is of interest since formerly the existence 
of definite hydroxides of many metals which normally 
tend to precipitate as hydroxides in a highly hydrous 
and gelatinous condition was doubted. Many 
examples of definite hydroxides have lately been 
established, and the extension of this result to 
gallium is therefore of some importance. 
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THE NATIONAL PHYSICAL LABORATORY 


ANNUAL INSPECTION AND VISIT OF THE UNIVERSITIES 


(i. annual inspection of the National Physical 
Laboratory was held on June 27, when some 
1,200 technical representatives of industry from all 
parts of Great Britain met to review the work of 
the Laboratory and the advances made during the 
year. The visitors were received in the High Voltage 
Laboratory by Sir William Bragg, chairman of the 
Board, Lord Rayleigh, chairman of the Executive 
Committee, and Dr. C. G. Darwin, director of the 
Laboratory. Numerous exhibits illustrating the mani- 
fold activities of the eight departments into which 
the Laboratory is divided were available for inspection 
and demonstration. 

This year an opportunity was also provided on 
July 14 for the staffs and post-graduate research 
students of the physics, engineering, and related 
departments of universities to visit the Labora- 
tory. On this occasion the visitors were received by 
the director, and a programme of exhibits embracing 
the more academic activities of the Laboratory was 
drawn up for their benefit. 

The following exhibits, noted amongst those on 
view, illustrate some of the current work done at 
Teddington. 


Puysics DEPARTMENT 


In the section of the Physics Department concerned 
with thermal problems a method of measuring the 
diathermancy of mica and other refractories at 
elevated temperatures was shown. Black-body con- 
ditions are avoided by rotating a disk of the 
material between parallel heating surfaces in which 
coaxial eccentric holes permit radiation measure- 
ments to be made on the portion of the heated disk 
which passes between them. The radiation from this 
portion is measured separately and deducted from 
the total in order to obtain the transmitted fraction. 
A method of avoiding convection currents in measur- 
ing the thermal conductivity of gases is of interest. 
The gas is enclosed between concentric cylinders 
maintained at appropriate temperatures and rotated 
together at a suitable angular velocity. 

The radium or emanation content of feebly active 
sources such as mineral waters or ores is measured 
with an alpha ray electroscope. The sample is 
obtained in aqueous solution and, in the case of 
radium determinations, allowed to attain equilibrium 
with its emanation. The latter is then boiled off 
and passed into an evacuated chamber connected 
with the electroscope ; its activity is compared with 
that of the emanation from a known quantity of 
radium, 

Extensions to the Acoustics Laboratory have been 
made to carry out large-scale tests of the acoustical 
insulation of floors. A room with a massive floating 
floor has been constructed above one of the sound- 
transmission rooms. An aperture 8 feet square in 
the centre of this floor is covered with the sample 
floor under test, and microphones in the upper and 
lower rooms enable the measurement of impact and 
air-borne noises via the test floor to be made. The 
determination of loud-speaker response curves was 





also demonstrated. The speaker is mounted in the 
open, free from any reflected disturbances, and fed 
with a constant input from a beat-tone oscillator 
the frequency of which is varied over the whole 
audible range. A calibrated microphone situated in 
front of the speaker is connected to automatic record- 
ing apparatus which traces the response curve. 

An exhibit which has had important practical 
applications showed the method which has been 
evolved for the measurement of the temperature of 
liquid steels, both in the furnace and at various stages 
after tapping. A high-temperature thermocouple, 
mounted on the end of a long tilting arm, is provided 
with a very light silica sheath, and immersed for 
about ten seconds in the steel. A steady reading is 
attained within this time, and the thermocouple is 
then immediately withdrawn. The sheathing will 
stand up to a number of such quick immersions and 
is in any event cheap to replace. 

X-ray investigations of the structural changes 
associated with fatigue of metals under a variety of 
types of stress are still continuing, and work on single 
crystals is being resumed. Electron-diffraction 
studies of the surface films of iron and zinc are being 
carried out in connexion with researches on corrosion 
undertaken by the Chemical Research Laboratory. 

A glimpse of an extra-mural activity in which the 
Laboratory is now concerned was seen when a 
cinematograph film illustrating a short-circuit test on 
an oil-immersed circuit breaker loaded beyond its 
capabilities was shown. Under an arrangement with 
the Association of Short-Circuit Testing Authorities, 
the Laboratory is able to issue certificates on circuit 
breakers, which may be tested at one of the stations 
belonging to the Association. 

The technique of preparation of high-voltage cable 
samples for puncture tests under impulse voltages 
was demonstrated in the High Voltage Laboratory, 
and the results of such tests were also shown. The 
layout of the lower stages of a large-capacity impulse 
generator, utilizing a four-column assembiy of the 
condensers and internal wave-tail and damping 
resistances, was another exhibit in this building. 

In the Photometry Section a comprehensive in- 
vestigation of the recovery of the eye after transient 
exposure to a field of high brightness is in progress. 
The results with white light indicate that, even for 
foveal vision, a double mechanism of recovery is in 
operation. The experiments are now being extended 
to include coloured conditioning and test fields. The 
measurement of the brightness of a luminescent road 
sign, mounted on a photometer bench and activated 
by a ‘black’ ultra-violet lamp was demonstrated : 
samples of various fluorescent and phosphorescent 
materials were also shown. 

Apparatus for the preparation of tungsten lamp 
colour-temperature standards was exhibited. In this 
work use is made of the fact that incandescent 
tungsten behaves, within the limits of the visible 
spectrum, as a ‘grey’ body. The radiation from a 
tungsten lamp can, therefore, be colour-matched 
photometrically with that from a black-body furnace 
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the temperature of which is simultaneously deter- 
mined with an optical pyrometer. In practice, a 
substitution method is used in which a comparison 
lamp is colour-matched first with the black body 
and afterwards with the standards. 


Rapio DEPARTMENT 


The meteorological radio-sounding equipment de- 
veloped in the Radio Department has now been 
arranged to record atmospheric humidity, in addition 
to temperature and pressure. A working model of 
the cathode-ray direction finder designed in this 
Department for use in marine navigation was an 
attractive exhibit. The direction of arrival of signals 
from a model lighthouse and lightship in a marine 
panorama were indicated on the screen of a cathode 
ray tube, graduated similarly to a compass dial. The 
position of the ship on which the visitor was assumed 
to be standing was hence easily determined from the 
known positions of the transmitting points. Trans- 
mitting equipment for ultra-short wave-lengths was 
also shown. This consisted of a Class C amplifier of 
300 watts output working on 2 metres and a frequency 
doubler with a 50-watt output. 


METROLOGY DEPARTMENT 


An interesting exhibit in the Metrology Depart- 
ment was an experimental pneumatic slip gauge 
comparator. This instrument measures the width 
of the gap between the upper surface of a slip gauge 
and a fixed orifice by determining the resistance of 
the narrow gap between them to the flow of air from 
the orifice. When the width of the gap is changed 
by substituting a different gauge, the air pressure 
difference is a measure of the difference in thickness 
of the gauges. This is measured by projecting the 
meniscus of a manometer on to a screen, where a 
movement of half an inch represents a difference of 
10-* inch in the thicknesses of the gauges. 

A highly sensitive calliper has been developed for 
use in connexion with the checking of spline gauges 
for the propeller shafts and hubs of aircraft. The 
permissible tolerances on these gauges are exception- 
ally fine. The calliper may be used for pitch and 
diameter measurements, and incorporates a small 
smoked glass disk on which the readings are recorded. 
An image of the disk is afterwards projected at suit- 
able magnification so that errors are readily observed. 

Tests on watches and chronometers are made 
regularly in this Department. The standard clocks 
used in these tests are checked daily against radio 
time signals from Greenwich, Paris and Hamburg, 
and also with the quartz ring oscillator clocks main- 
tained by the Electricity Department. In these com- 
parisons the clocks and the time signals are made to 
record on a chronograph comparator which is used 
to measure the small differences in time between the 
two. 


ENGINEERING DEPARTMENT 


Several exhibits in the Engineering Department 
were concerned with the improvement of the accuracy 
of tensile tests. A set of four secondary standards of 
ring form which have been calibrated in a dead- 
weight testing machine have been obtained. These 
are of a special low-hysteresis steel and their maximum 
loads range from 3 tons to 150 tons. The load is 
applied along a diameter of the ring, and the resulting 
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extension or compression is measured by a sensitive 
built-in micrometer. By means of these rings the 
stress imposed by a testing machine may be accur- 
ately measured. Good agreement has been obtained, 
in the case of the 100-ton testing machine in the 
Department, between the stress as obtained by 
indirect methods and as measured directly on the 
proving rings. In the course of the indirect deter- 
mination, the measurement of the knife-edge distance 
under load is made by swinging the beam and 
balancing the rotation imposed on a ray of light by a 
mirror fixed to a beam by an equal and opposite 
rotation derived from another mirror on a carriage 
carrying knife-edges bearing on the column and the 
shackle of the machine. The optical system involves 
two reflections from the beam mirror, so that the 
distance between the knife edges on the machine is 
twice that between those on the optical carriage. 
Improved extensometers for the measurement of 
strain in tensile tests were also shown. These also 
employ an optical lever and are arranged for easy 
calibration by means of slip gauges. 

A new electrically heated pipe has been installed 
for making tests on materials used for pipe lagging. 
‘End effect’ has been eliminated by the use of 
‘guard’ heaters 1 ft. 6 in. long at the ends; a third 
heater 6 ft. long occupies the central portion. The 
temperatures can be adjusted so that there is no 
longitudinal flow of heat from the central portion, 
and hence the loss through the lagging may be 
determined. 


METALLURGY DEPARTMENT 


Most of the investigations in the Metallurgy 
Department fall into one of two groups. One is 
concerned with steels, especially those intended for 
use at high temperatures as in steam boilers, turbines, 
and superheaters. The other group deals with alloys 
of the two light metals, aluminium and magnesium, 
which are finding increasing applications in the con- 
struction of aircraft. The rolling mill is specially 
designed for work on light alloys, and the slow rolling 
of magnesium alloys was demonstrated. 

The results of X-ray investigations on the age- 
hardening of single crystals of an aluminium-copper 
alloy show that the initial stages of hardening con- 
sist in the separation of small groups of copper 
atoms from the mass of the crystals, the groups 
forming sheets along certain crystal planes. After 
being formed at a low temperature, a short heating 
causes them to disappear, and the alloy loses its 
acquired hardness. Continued heating leads to the 
formation of larger groups, and the hardness again in- 
creases. Finally, a second crystalline phase is produced. 

The vacuum creep units designed for experiments 
in the range 350°-950° C. have been used to study 
the mode of deformation of pure iron and of steels 
with various carbon contents. A modified creep unit 
for the examination of the effect of steam and hydro- 
gen on the deformation of molybdenum and plain 
carbon steels is now under construction. Apparatus 
for studying the action of superheated steam on steels 
under constant stress was also shown. The steel 
specimens are in the form of hollow thimbles, stressed 
in tension by the internal pressure of steam, and 
maintained at a constant temperature by external 
heating in a regulated atmosphere. After the experi- 
ment, the scale formed on the steel is measured and 
examined microscopically. 
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AERODYNAMICS DEPARTMENT 


The Aerodynamics Department was found to be in 
a state of considerable activity and expansion. In a 
4 ft. tunnel the measurement of the flutter deriva- 
tives on an aerofoil is effected by imparting an 
oscillatory motion to the aerofoil via a nickel tube, 
and recording the driving torque by an electrical 
method which depends on the change of permeability 
of nickel with stress. A systematic investigation of 
such oscillating forces is in hand, in the first instance 
on aerofoils. A small water tunnel has been con- 
structed for observing the nature of the transition 
from laminar to turbulent flow. An ultra-microscope 
enables the flow to be observed in detail by rendering 
visible extremely minute particles in the water. 

The overall stability characteristics of a model 
aeroplane are being studied by observing its be- 
haviour in a wind tunnel when supported with a 
restricted number of degrees of freedom. [If this 
method can be developed to a satisfactory state, it 
has the great advantage that experiments of this 
kind can be made in any ordinary wind tunnel and 
do not demand special apparatus. The measurement 
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of gusts has been made for some time on high towers, 
but this is obviously limited to certain sites and 
altitudes. A gust recorder which has been designed 
for attachment to the cable of a kite balloon was 
exhibited. This will enable a much more extensive 
exploration of gusts to be made. Difficulties connected 
with the movement of the supporting cable have yet 
to be overcome, however. 


WILLIAM FROUDE LABORATORY 


In the William Froude Laboratory, tests of a model 
hull fitted with propeller, shafting and internal 
driving motor were being made in the Yarrow tank. 
The method of obtaining the propulsive efficiency 
and the interaction between the hull and the pro- 
peller were explained. In the new tank, rolling tests 
were being made on a model under way, and the effect 
of various keel and hull shapes on the decrement of 
the roll was demonstrated. Research on the pre- 
vention of cavitation is in progress in this Depart- 
ment, and in the propeller tunnel this phenomenon 
was exhibited, using stroboscopic illumination con- 
trolled from the propeller shaft. 


INTERNAL STRAINS IN SOLIDS 


A CONFERENCE on “Internal Strains in Solids” 
{1 was held at Bristol on July 11-13 under the 
joint auspices of the Physical Society and the Uni- 
versity of Bristol. Of the large number of subjects 
discussed, it will only be possible to mention a few 
here. Most of the papers presented to the conference 
will be published in a special number of the Pro- 
ceedings of the Physical Society which it is hoped will 
appear next autumn. 

There was a discussion on the nature of slip in 
metal crystals. While there was by no means general 
agreement, the following picture of the process 
would perhaps find a certain number of supporters : 

Slip takes place through the passage through the 
crystal of ‘dislocations’, in the sense in which the 
word is used in the theories of G. I. Taylor, Orowan 
and Polanyi. The dislocation theory pictures a 
perfect crystal as an elastic medium having the 
theoretical yield point and no plastic properties ; the 
theoretical yield point is the stress required to pull 
one plane of atoms over the next all at once, and is 
many thousands of times higher than the yield 
points of hard metals. According to the theory, 
however, if the crystal contains any dislocations at 
all—and in practice it always does—the crystal will 
have a very much lower yield point, because the 
dislocations can move easily through the crystal. 

The rate at which a crystal will yield under stress 
may be determined, according to Orowan, by one of 
two factors: (1) the rate at which new dislocations 
are formed ; (2) the rate at which they move under 
the external stress. Orowan believes that in general 
the second factor is the important one, and that the 
yield point is the stress at which the dislocations 
move fast enough to give observable slip. 

As regards the origin of the dislocations, it is 
believed that they are formed at special spots in the 
crystal where the stress is particularly high. Thus 
irregularities in the crystal have two roles: to make 











possible the formation of dislocations, and to hinder 
their motion. Thus if (1) determine the resistance to 
glide, irregularities may soften the material, and if 
(2) determine it, irregularities may harden it. Orowan 
gives evidence to show that both cases may occur in 
practice. 

It was suggested that glide starts by the formation 
and motion in a given crystallographic direction of a 
dislocation of atomic dimensions ; but that as soon 
as the stress reaches the point at which a dislocation 
can move at all rapidly, the heat developed would 
cause a dislocation of much larger order of magnitude, 
giving the macroscopic slip bands observed. 

As regards the factors resisting the motion of.a 
dislocation, Peierls’ paper shows that a finite stress 
is required to move a dislocation even in a perfect 
crystal; thus (in contradiction to G. I. Taylor's 
hypothesis) a perfect crystal containing just one 
dislocation should have a finite if small resistance to 
shear at a low enough temperature. 

The much greater resistance to the motion of a 
dislocation in an age- or work-hardened material 
must be due to deviations from the ideal lattice. 
Two hypotheses are possible: (1) that the disloca- 
tions are stopped at surfaces of misfit between 
crystallites ; (2) that the motion of dislocations is 
impeded by the presence of internal strains. (G. I. 
Taylor’s theory makes use of both hypotheses. The 
dislocations are supposed to be stopped by surfaces 
of misfit in the lattice; but this does not lead to 
any resistance to shear, because it is assumed that 
new dislocations can always be formed at surfaces. 
The hardening comes from the fact that the strain 
around the stuck dislocations prevents new dis- 
locations from moving.) If o, is the internal shear 
stress at any point in the lattice, the directions of a, 
will be random. Thus at some points along the 
length of a dislocation the dislocation will be pushed 
one way, at other points in another; und for the 
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dislocation to move in a definite direction, the 
external stress ¢ must be greater than o, at all points 
along the dislocation. Hence the observed yield point 
should be of the order of the mean value of c,. 

There was a discussion of the mechanism of 
precipitation of one phase from another, and of the 
cause of precipitation hardening. Prof. R. Becker 
emphasized that in alloys in which the degree of 
supersaturation is small, the time taken to form a 
nucleus will be long, because a small nucleus will be 
unstable owing to surface tension, and will usually 
evaporate before it can grow to a size at which it will 
be stable. Thus on cooling an alloy, the precipitation 
is not so rapid on first entering the two-phase region 
as at a lower temperature where the degree of super- 
saturation will be greater ; and this is so in spite of 
the very rapid drop in the diffusion rate as the 
temperature is lowered (cf. R. Becker, Ann. Phys., 
32, 128; 1937). 

The distinction was emphasized between precipi- 
tates which have broken away from the parent 
lattice and form a new phase, and the smaller nuclei 
or ‘knots’ which are formed in the parent lattice, 
without breaking away. A thermodynamical equili- 
brium is possible between such knots and the original 
solid solution, and probably exists in duralumin. 

In cases where the two phases have widely differing 
lattice parameters, it may be impossible for a stable 
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nucleus of one phase to form in the lattice of the 
other, without breaking away ; the energy required 
to expand or compress the nucleus is too great, so 
that precipitation would lead to an increase in the 
free energy. Thus any stable nucleus must already 
have broken away from the parent lattice. It was 
suggested, however, that the strain energy would be 
less if the nuclei assumed a plate-like shape ; and 
that this might be the cause of the segregation of 
copper atoms on the (100) planes of the aluminium 
lattice observed by Preston in single crystals of 
copper aluminium alloys. 

Prof. W. L. Bragg described a theory of the 
structure of a cold-worked metal. The boundaries 
between the crystallites of a metal must in general 
be mobile at room temperature; it was suggested 
that these boundaries are not frozen in position but 
are in dynamical equilibrium under their surface 
tensions. Thermal fluctuations will cause these 
boundaries to wave about, and will lead to the 
gradual disappearance of the smaller crystallites. 
Thus if a metal is thrown into an amorphous state 
by cold-working, it will rapidly self-anneal up to a 
certain coarseness of crystallite size, characteristic 
of the temperature, beyond which point crystallite 
growth should be very slow. According to these 
ideas, no truly amorphous state is possible in a 
metal. N. F. M. 





POPULATION PROBLEMS 


CHARACTERISTIC of the admirable series of 

studies issued by the Social Science Depart- 
ment of the University of Liverpool* is their attempt 
to foresee the problems which social and economic 
tendencies are presenting to-day and to indicate 
measures which might be taken either to solve them 
as they arise or to prevent them becoming too in- 
tractable. The latest addition to the New Merseyside 
Series is no exception. In this survey of the popula- 
tion problems of new estates, with special reference 
to Norris Green, Mr. Norman Williams indicates the 
difficulties caused in such districts by a failure in 
human understanding, together with a serious lack of 
co-ordination between the different departments of 
the local authority in the early stages of development. 
In regard to the provision of schools, for example, 
the survey reveals grave weaknesses in our present 
system of local government, an entirely new area 
with entirely new problems being administered by 
numerous departments, out of touch with the estate, 
often acting independently and sometimes in opposi- 
tion to each other. 

The acute problem of school accommodation in 
Norris Green resulted directly from the policy of the 
Housing Committee, but it was left to the Education 
Committee to solve. Mr. Williams indicates some of 
the serious consequences of this lack of foresight and 
co-ordination: the exclusion of children from infants’ 
schools until they were considerably beyond the 
normal age ; the very frequent transference of pupils 
from one department to a higher; the unusually 
large classes (up to fifty-six), first in the junior schools 
and then in the senior schools. Accompanied by 


* University of Liverpool: Social Science Department, Statistics 
Division. Population Problems of New Estates, with Special Reference 
to Eee Green. Pp. 52. (Liverpool: University Press of Liverpool, 

9.) 4. net. 


OF HOUSING ESTATES 


these features has been a steady decline in number of 
children seeking admission, which has resulted in a 
steady decrease in the mean age of admission into 
infants’ schools, and it is anticipated that within two 
or three years sufficient spare room will be available 
in most infants’ schools in Norris Green for the 
organization of nursery classes. 

Mr. Williams, however, is not content with direct- 
ing attention to the mistakes of the past and the 
disastrous consequences of lack of accommodation 
and large classes for a few children. He is equally 
concerned with the future. The figures he quotes 
indicate that the big fall in school population 
will be accompanied by a big rise in the supply of 
juvenile labour, and since the local demand for labour 
shows no signs of increasing, a big increase in un- 
employment is to be expected amongst boys and 
girls. It is pointed out that among male adults, 
unemployment rose from 9 per cent in 1930 to 22 per 
cent in 1937, the actual increase in numbers being 
550. In 1937 there were about 1,200 unmarried men 
of more than nineteen in Norris Green, a figure which 
is expected to increase to 1,500 by 1942 and 2,100 
in 1947. The chances of these men obtaining employ- 
ment are not encouraging and there is the prospect 
of about 1,400 of them being unemployed in 1942. 

Transport provides another example of a problem 
created by the Housing Department and left to 
another Corporation Department to solve. The 
amount of work in the locality is limited and the 
extra workers, if they obtain employment, must find 
it at a distance and will need conveyance. It is doubt- 
ful whether the present extended services meet the 
need, and by 1947 it is possible there will be an 
increase of more than 50 per cent in those using the 
combined bus and tram services. 
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Equally on the question of housing itself, Mr. 
Williams points to past mistakes and to errors which 
require correction. In the early stages roads were 
unmade, there were no shops, several houses were 
without light ; public halls, cinemas, baths, libraries, 
and welfare centres found no place in the schemes. 
With few exceptions all the houses in the earlier 
municipal housing estates have three bedrooms, with 
the result that there are both empty and over- 
crowded bedrooms even in the same street. To-day 
in Norris Green there is little relation between the 
houses supplied and the accommodation required. 
There is no suitable accommodation for the majority 
of ordinary working-class families of seven persons, 
and none at all for those of more than seven. 
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Similarly, the absence of accommodation for young 
couples when they marry is driving them to find 
accommodation elsewhere. Had the local authority 
given more attention to the social needs of the people 
in the early days the number of removals would have 
been considerably less. 

The study shows conclusively the important con- 
tribution which the sociologist might make to the 
rectification of past errors and the prevention of 
similar mistakes in the future. It is an admirable 
illustration of the type of study for which there is 
indeed great need and which might well arrest the 
attention of scientific workers, as that of the local 
authorities primarily responsible for the housing 
estates. 





ATMOSPHERIC POLLUTION 


HE twenty-fourth report on “Atmospheric 
Pollution” issued by the Department of Scientific 
and Industrial Research appears in a new format and 
in two volumes, namely, the report on observations 
up to March 31, 1938 (H.M. Stationery Office, 2s. net) 
and the other a supplement giving deposit tables over 
the same period (H.M. Stationery Office, 4s. 6d. net). 
This arrangement will be a convenience to those who 
are interested in the general results rather than the 
actual observations. These show that there has 
been a tendency for the air to become cleaner. Again 
Cardiff provides the lowest figure for sooty matter 
and many will learn with surprise that the London 
area provides some of the worst figures. Greenwich had 
the greatest number of days with heavy smoke haze. 
Stoke followed next and then Victoria Street, London. 
The report contains a section explaining in simple 
terms how fogs are formed. In Great Britain fogs 
are said to be caused either by water droplets in the 
atmosphere or by smoky particles. The water 
droplets in a fog are only a few thousandths of a 
millimetre in diameter and for this reason the sun, 
if visible, appears as a white disk. In a smoke fog, 
particles are smaller and the sun therefore appears 
red because the smaller smoke particles scatter light 
of shorter wave-lengths but not the longer red wave- 
lengths. 

It appears essential, the report continues, in the 
formation of fog that the air should contain very 
small particles on which the water condenses, for 
example, sea salt and nitrous and sulphuric acid. 
The other essential condition for the formation of a 
water fog is that the temperature of the air must 
be cold enough for condensation to take place. A 
high wind may prevent fog. but some wind is essential 
so that the air can be cooled rapidly. 

During condensation fogs, there is usually at a few 
hundred feet above the ground a layer where the 
air is warmer than the air below. On a nearly calm 
day this layer of warm air forms a kind of lid or 
ceiling below which fog forms. The formation of 
this layer is an important link between a smoke fog 
and a water fog. 

Smoke escaping from an ordinary chimney is 
accompanied by hot gases which carry it upwards 
and the smoke particles may then meet an upper 
air current which carries them away. If, however, 
they reach a layer of air which is as warm or warmer 
than themselves, they cannot escape through this 


ceiling. If the ceiling is well above the tops of the 
chimneys and there is not sufficient wind to carry 
off the smoke, it collects between the ceiling and the 
ground ; we may then get what is known as a ‘high 
fog’ where the accumulation of smoke occurs in a 
layer above the house-tops of the city leaving the 
air in tiie streets comparatively clear. Should the 
level of the ceiling be low enough, smoke accumulation 
will occur near the ground. 

“Tf,” the report states, ‘““‘we consider the extreme 
case which might occur, it may make the matter 
clearer still. Supposing that over a city like London, 
the wind fails completely up to a height above which 
the smoke’ cannot penetrate. The result of this will 
be that, after a few hours of a winter’s day, the city 
will be covered by a pall of smoke, and this will get 
darker as the smoke accumulates overhead until the 
equilibrium is established between the rate at which 
the smoke particles settle out of the air on to the 
ground and houses and that at which they are 
poured from the chimneys. Ultimately, under such 
conditions the soot fall in the city would be just 
equal to the soot emitted from the chimneys; but 
before this condition could be reached, the city 
would probably be in complete darkness and life 
might become practically impossible, because not 
only would the smoke accumulate but also other 
products of combustion, such as carbon dioxide and 
sulphur dioxide. Wind is therefore of vital importance 
as the principal scavenger we have to rely upon to 
protect us from the smoke which we ourselves produce. 

“The smoke fog of our large cities is simply a 
result of failure on the part of the scavenging forces 
of Nature, which we rely upon to clear away the 
smoke, as in the past we relied upon our streams 
and rivers to carry away our sewage. 

“‘So far as condensation or water fogs are concerned, 
our cities are less likely to suffer from these than the 
surrounding country. This is due to two main 
factors, first that the air over the city is warmer 
than that in the surrounding country, while the 
drainage due to the provision for carrying away rain 
from roofs and streets is such that the ground is very 
rapidly dried up even after rain and has little 
opportunity of contributing to the water content of 
the air in contact with it.” 

The time is surely past when we should rely on the 
chance forces of Nature to scavenge our atmosphere 
and maintain tolerable urban conditions. 
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FELLOWSHIPS FOR SCIENTIFIC AND MEDICAL RESEARCH 


LEVERHULME RESEARCH FELLOWSHIPS 


6 le following Leverhulme Research Fellowships, 
tenable for varying periods up to two years, 
have recently been awarded for the research indi- 
cated: T. Burton Brown (Armenian archeology in 
pre-Christian and early Christian periods) ; W. H. B 
Court, lecturer in economic history, University of 
Birmingham (India and British economic policy in 
the past century); Dr. W. Cule Davies, lecturer in 
chemistry, University College, Cardiff (studies of the 
organic compounds of nitrogen, phosphorus and 
arsenic); Dr. R. M. Davies, lecturer in physics, 
University College, Aberystwyth (experimental in- 
vestigations on turbulent flow in an air-tunnel) ; 
Dennell, assistant lecturer in zoology, Imperial 
College of Science and Technology, London (structure 
and physiology of the luminous organs of Atlantic 
deep-sea Crustacea); Prof. G. R. Driver, professor 
of Semitic philology, Oxford (languages and customs 
of the Semitic East); Dr. R. W. Firth, reader in 
anthropology, University of London (social structure 
and economic organization of rural Malays); D. LI. 
Griffiths, clinical assistant, Orthopedic Department, 
Manchester Royal Infirmary (comparison of radio- 
logical and histological features in bone tumours) ; 
E. Ingham, University lecturer in mathematics, 
Cambridge (analytical theory of numbers); Dr. B. 
Jones, lecturer in chemistry, University of Sheffield 
(a study of reaction kinetics in solution); Dr. F. D 
Klingender, investigator, Research Group, Political 
and Economic Planning (a survey of the social rela- 
tions of scientific research in Great Britain); Dr. 8. 
Maccoby, assistant master, Wolsingham Grammar 
School, Bishop Auckland, Durham (the character and 
influence of Radicalism, 1768-1832); Dr. E. B. 
Maxted, special lecturer in catalysis, University of 
Bristol (studies in catalyst poisoning) ; D. A. O'Duffy, 
research and development assistant, Bahrein Petro- 
leum Company (lubrication problems at high tem- 
peratures and pressures); Dr. A. H. Smith, reader 
in English, University of London (scientific methods 
of dealing with damaged, imperfect and _ illegible 
medieval manuscripts); L. F. Taylor, late research 
lecturer in Indo-Chinese ethnography and linguistics, 
University College, Rangoon (an ethnographical and 
linguistic survey of Burma); Miss M. L. Tildesley, 
chairman of the Comité de Standardisation de la 
Technique anthropologique, London (definition, 
measurements and classification of anthropometric 
characters); Dr. W. A. Waters, lecturer in chemistry, 
University of Durham (mechanisms of reactions in- 
volving free organic radicals) ; Prof. E. L. E. Wheat- 
croft, professor of electrical engineering, University 
of Leeds (mechanism of development of electric 
sparks with reference to lightning discharges) ; Miss 
LD). Whitelock, fellow and tutor in the English language. 
St. Hilda’s College, Oxford (an edition of the Historia 
Eliensis, Parts I and II). 


ROCKEFELLER TRAVELLING FELLOWSHIPS IN 
MEDICINE 
The following Rockefeller travelling fellowships 


have been awarded by the Medical Research Council 
for the academic year 1939-40: G. Blackburn, 


demonstrator in anatomy, St. Bartholomew’s Hos. 
pital, London ; Dr. J. C. Dick, assistant pathologist, 
University of Glasgow and Glasgow Royal Infirmary ; 
Dr. J. L. Henderson, assistant, Department of Child 
Life and Health, University of Edinburgh ; Dr. R. §. 
Illingworth, resident medical assistant and clinical 
pathologist, Hospital for Sick Children, Great Ormond 
Street, London ; R. M. Kark, formerly demonstrator 
in pathology and registrar to medical out-patients, 
Guy’s Hospital, London; E. P. Sharpey-Schafer, 
first assistant, Department of Medicine, British 
Postgraduate Medical School, London. 

All these fellows propose to work at centres in the 
United States. 


TRAVELLING FELLOWSHIPS IN TUBERCULOSIS 


The Medical Research Council has awarded 
Dorothy Temple Cross Research Fellowships to the 
following candidates intending to study problems of 
tuberculosis at centres abroad, during the academic 
year 1939-40: Dr. R. R. Henderson, resident 
assistant physician, St. Thomas’s Hospital, London ; 
A. H. M. Siddons, chief assistant, Genito-Urinary 
Department, St. George’s Hospital, London ; Dr. 
J. M. Vaizey, medical first assistant and _ registrar, 
London Hospital. 


BEIT FELLOWSHIPS 


Beit Fellowships for Scientific Research, tenable 
at the Imperial College of Science and Technology 
during the academic year 1939-40 have been 
awarded as follows : Extensions of fellowships already 
satisfactorily held for one year to: Dr. E. J. Harris, 
for the continuation of research on organic peroxides 
in relation to hydrocarbon combustion, under the 
direction of Prof. A. C. G. Egerton; J. L. O 
Michiels, for the continuation of research on the 
fission of uranium by neutrons, under the direction 
of Prof. G. P. Thomson. New fellowships tenable for 
one year but renewable for a second to: E. 8. J 
Hatcher, for research on hybrid vigour in the tomato, 
under the direction of Prof. W. Brown; D. P. 
Pielou, for research on the olfactory reactions of 
insects, under the direction of Prof. J. W. Munro; 
A. L. G. Rees, for research on problems of a physico- 
chemical nature concerned with compounds of 
germanium, under the direction of Prof. H. V. A. 
Briscoe. 


UNIVERSITY EVENTS 


SHEFFIELD.—The following appointments have 
been made: Dr. R. D. Haworth, to the chair of 
chemistry, in succession to Prof. R. P. Linstead, 
resigned ; Dr. Wilson Smith, to the chair of bacterio- 
logy, in succession to the late Prof. J. W. Edington ; 
Dr. Brynmor Jones, at present a lecturer in chemistry, 
to be lecturer on organic chemistry ; F. G. Hannell, 
as assistant lecturer in geography; Dr. Andrew 
Wilson, as assistant lecturer in pharmacology; Mr. 
R. Halle, as a research assistant in the Department 
of Glass Technology. 
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No. 3638, JULY 22, 1939 
SCIENCE NEWS A CENTURY AGO 


Railway Progress in 1839 

Ix its monthly notes on Railway Progress the 
Civil Engineer and Architects’ Journal of July 1839 
referred to some twenty British lines. It recorded 
the opening of the Eastern Counties Railway from 
Shoreditch to Romford on which the rails had been 
laid to a five-foot gauge “which without greatly 
increasing the weight of the engines, gives them great 
mechanical advantages’, and the opening of the 
London and Croydon Railway. Much work was being 
done on the Birmingham and Derby Railway ; an 
experimental trip had been made on the Manchester 
and Leeds Railway on which it was calculated “that 
the expence of travelling in the third-class carriages, 
which are open and unprovided with seats, will not 
exceed one penny per mile” ; and a portion of the 
York and North Midland Railway had been opened. 
By means of this and other lines it was hoped “a 
direct communication will be opened next year from 
Newcastle to London’’. Two further sections of 12 


and 8 miles respectively had been opened on the 
London and Southampton Railway “leaving only 
eighteen miles, viz., the distance from Winchester 
to Basingstoke, to complete the whole undertaking”. 


Maskelyne’s Observations at Greenwich 


Tue Mechanics’ Magazine of July 27, 1839, printed 
Airy’s Report to the Board of Visitors of the Royal 
Observatory, Greenwich. One section of the report 
was devoted to the arrangement of the papers at the 
Observatory. ‘In my last report to the board,” said 
Airy, “I intimated that it was necessary, before 
commencing any arrangement of the manuscripts, to 
divide many of the books into two or more parts. . . 
The separation of these parts having been nearly 
completed, I have been able to proceed with the 
first step towards arrangement, namely, the marking 
on the outside of the book the whole of the contents 
of its interior. From the confused state of some of 
Dr. Maskelyne’s books, this has sometimes been a 
task of much trouble. I am, however, ex- 
tremely glad that I have thus been compelled to 
become acquainted with the system and practice of 
my predecessors ; and my estimation of their judg- 
ment and order, as well as their industry has been 
greatly raised. During the whole, or nearly the whole 
of Dr. Maskelyne’s time, the daily observations of 
stars are reduced in ledger, and the solstices and 
equinoxes of each year are discussed, with as great 
regularity as at the present time; and the same is 
done with equal regularity, and on a more extended 
scale, through Mr. Pond’s time. 


Mexican Mummies 


THE issue of the Atheneum of July 27, 1839, con- 
tains the following information: ‘A million of 
mummies, it is stated, have lately been discovered 
in the environs of Durango in Mexico. They are in 
a sitting posture, but have the same wrappings, bands 
and ornaments as the Egyptians. Among them was 
found a poignard of flint, with a sculptured handle, 
chaplets, necklaces, etc., of alternately coloured beads, 
fragments of bones polished like ivory, fine worked 
elastic tissues (probably our modern indiarubber 
cloth), moccasins worked like those of our Indians, 
bones of vipers, ete. It is unknown what kind of 
embalming was used for the mummies above- 
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mentioned, or whether they were preserved by 
nitrous depositions in the caves where they were 
found. A fact of importance is stated that necklaces 
of a marine shell are found at Zacatecas, on the 
Pacific, where the Columbus of their forefathers prob- 
ably landed from Hindostan, or from the Malay or 
Chinese coast, or from their islands in the Indian 
Ocean.” 


The Scales of Fishes 


““M. MANDL supports the opinion of M. Agassiz 
that the scales of fishes may serve as characters for 
classification ; and states that these coverings are 
not to be considered as simply the production of 
secretion, but consist of a true organised substance. 
First, he says, that they are composed of an upper 
and an under layer; then that the upper layer is 
composed of longitudinal canals, departing from a 
centre, which is not always in the middle of the 
seale; of cellular lines produced by the union or 
fusion of cells ; of yellow corpuscles, similar to those 
of bones and cartilages, and like them containing 
salts; of a centre or focus which appears to be the 
rudiment of the scale ; of teeth, which, however, only 
exist on the terminal edge of the Acanthopterygii ; 
thirdly the under layer is formed of fibrous plates, 
the middle of which are the shortest.”” (Atheneum, 
July 27, 1839.) 





APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments, on or 
before the dates mentioned : 


ASSISTANT III (ENGINEER) at the Fuel Research Station, East 
Greenwich—Establishment Officer, Department of Scientific and 
Industrial Research, 16 Old Queen Street, 8.W.1 (quoting J.39/9) 
(July 24). 

ASSISTANT LECTURER IN 
Sheffield (July 28). 

ASSISTANT MASTER to teach MATHEMATICS—Headmaster, Royal 
Naval College, Dartmouth (July 29). 

ESTABLISHED CIVIL ENGINEERING ASSISTANTS in the Roads Depart- 
ment—Assistant Secretary, Establishment Department, Ministry of 
Transport, Metropole Buildings, Northumberland Avenue, W.C.2 
(July 31). 

ESTABLISHED INSPECTORS (10) for the purposes of the Diseases of 
Animals Act, 1894-1937—Secretary, Ministry of Agriculture and 
Fisheries, 10 Whitehall Place, 8.W.1 (July 31). 

ASSISTANT METEOROLOGIST in the Meteorological Service, Posts.and 
Telegraphs Department, Sudan—Controller, Sudan Government 
London Office, Wellington House, Buckingham Gate, S.W.1 (August 1). 

LECTURER IN Puysics—Secretary, Technical College, Lansdown 
Road, Cheltenham (August 3). 

JUNIOR SCIENTIFIC OFFICER in the Headquarters Office—Establish- 
ment Officer, Department of Scientific and Industrial Research, 
16 Old Queen Street, S.W.1 (quoting J.39/11) (August 8). 

ASSISTANT INSPECTORS OF ANCIENT MONUMENTS—Establishment 
Officer, H.M. Office of Works, Westminster, 8.W.1 (August 12). 

ASSISTANT DIETITIAN—House Governor and Secretary, General 
Infirmary, Leeds (August 14). 

LECTURER IN AGRICULTURAL CHEMISTRY—Registrar, University, 
Reading (August 14). 

LECTURER IN AGRICULTURAL BAaCTERIOLOGY—Registrar, University, 
Reading (August 14). 

ASSISTANT LECTURER IN BoTaNy (Grade III)—The Registrar, 
University, Liverpool (August 15). 

LECTURER IN ANATOMY—The Secretary, University, Aberdeen 
(August 18). 

CHIEF ELECTRICAL ENGINEER and an ASSISTANT CHIEF ELECTRICAL 
ENGINEER under the Government of Bihar—High Commissioner for 
India, General Department, India House, Aldwych, W.C.2 (quoting 
Appt. No. 6/49A) (August 19). 

RESEARCH ASSISTANT—Dr. F. Fairbrother, Department of Chem- 
istry, University, Manchester (August 31). 

ASSISTANT KEEPER—Director and Secretary, Victoria and Albert 
Museum, South Kensington, 8.W.7 (September 2). 

ASSISTANT IN MORBID ANATOMY in the Department of Pathology— 
The Dean, British Postgraduate Medical School, Ducane Road, W.12 
(September 11). 

A CHEMIST and a MYCOLOGIST at the Long Ashton Research Station 
—Secretary and Registrar, University, Bristol. 

TECHNICAL ASsisTaNT—Secretary, Air Registration Board, Bretten- 
ham Honse, Lancaster Place, W.C.2. 


CHEMISTRY—Registrar, University, 
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REPORTS AND OTHER 
PUBLICATIONS 
(not included in the monthly Books Supplement) 


Great Britain and Ireland 


Institution of Electrical Engineers. Regulations for the Electrical 
Betemet of Buil . Eleventh edition. Pp. v+174. (London: 
BE. and F. N. Spon, Ltd.) Paper, 1s. net ; cloth, 1s. 6d. net. [ 

Home Office: Air Raid Precautions De nt. 
Memorandum on Se of ff — 

Industrial, etc., Undertakings 
Personnel. Pp. 16. (London: H.M. Stationery Offi 

British Non-Ferrous Metals Research Association. Nineteenth Annual 
Report and Notes on Researches in Progress. Pp. 35+3 plates. 
(London: British Non-Ferrous Metals Research Association.) (37 

National Institute of Industrial ey noone 8: ——4 
Pauses and Refreshments in Indust 
and others. Pp. 52. (London: 
Psychology.) 2s. 

A Century of Fertilizer Progress. By E. H. Tripp and 8. W. Cheveley. 
(Published on the occasion of the Royal Agricultural Society’s Cen- 
tenary Show at Windsor, 1939.) Pp. 32. (London: Dangerfield 
Printing Co., Ltd.) ls. 

The National Trust for Places of Historic Interest or Natural Beauty. 
Report 1938-1939. Pp. x+164. Freehold and Leasehold Properties 
of the Trust and Protected Properties. Pp. xix+58+8 plates +26 
maps. (London: The National Trust.) (77 
Proceedings of the Royal Society of Edinburgh, Session 1938-1939. 
Vol. 59, Part 2, No. 15: On Non-Associative Combinations. By 
Dr. IL. M. H. Etherington. Pp. 153-162. 1s. Vol. 59, Part 2, No. 16: 
Cytogenetical Analysis of the Chromosomes in the Pig. | By, Prof Prof. 
F. A. B. Crew and Dr. P. C. Koller. Pp. 163-175+1 

Part 2, No. 17: Relations between the El ptic Cylinder 
Functions. By Dr. BE. L. Ince. Pp. 176-183. 9d. (Edinburgh: Robert 
Grant and Son, Ltd.; London: Williams and Norgate, Ltd.) (77 

Air Ministry: Aeronautical Research Committee: Reports and 
Memoranda. No. 1846 (3604): The Vibration of Airscrew Blades— 
Extension of the Sheers given in R. and M. No. 1758. By B. C. 
Carter. Pp. 8. Sd. net. No. 1848 (3604): The ie of the 
Galerkin Method. By Prof. W. J. Duncan. Pp. 6d. net. 
No. 1851 (3735): Simple Experimental Analysis of “the y RL in 
Rings. By Prof. A. J. 8. Pippard and 8. R. Sparkes. Pp. 17. 2s. 6d. net. 
No. 1852 (3460 and 3460a): Profile and Skin-Friction Aerofoil Drags. 
By A. Fage. Pp. 24. 38. 6d. net. No. 1853 (3689): Further Develop- 
ment of a High- Speed Wind Tunnel of Rectangular Cross-Section. 
By A. Bailey and 8. A. Wood. Pp. 16. 2s. 6d. net. No. 1856 (3599) : 
Qualitative Experiments on “Reed Oscillation” of Elevators. By 
Prof. W. J. Duncan and W. Barnard. Pp. 4. 9d. net. No. 1858 (3673) : 
Longitudinal Flow in a Trailing Vortex. By Dr. W. F. Hilton. 
Pp. 4+1 plate. 1s. net. (London : H.M. Stationery Office.) (87 

Transactions of the Royal Society of Edinburgh. Vol. 59, Part 3, 
No. 26: The Fresh-water Mollusca of the Tanganyika Territory and 
Zanzibar Protectorate, and their relation to Human Schistosomiasis. 
By Dr. Alan Mozley. Pp. 687-744+3 plates. 8. 6d. Vol. 59, Part 
3, No. 27: Further Contributions to our Knowledge of the Fossil 
Schizecew ; Genus Senftenbe . By Dr. Norman W. Radforth. Pp. 
745-761 +1 plate. 2s. 6d. (Edinburgh: Robert Grant and Son, Ltd. ; 
London: Williams and Norgate, Ltd.). {117 
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Other Countries 


Meddelelser om Grenland udgivne af Kommissionen for Videns- 
kabelige undersegelser i Grenland. Bind 80, Nr. 5: T Ne yn 
Expedition 1938—Chaetognatha. By P. L. Kramp. > o . 1.75 kr. 
Bind 97, Nr. 3: Tre aasseupedinenen til Christian on 8 Land 1931- 
34—On the Placoderm of the Upoee Devonian of East Greenland, 
Second Supplement to Part 1. y Erik A:son Stensié. ‘Pp. 34 +6 
plates. 2.00 kr. Bind 108, Nr. 6: 6 0g7 “a Expedition til Sydest- 
vreniand 1931 33—Birds. By R. yp et 44. 2.00 kr. Bind 108, 
r. 7: 6 og 7 Thule Expedition til ydestgronland 1931-33—1 : 
Supple mentary List to “Spiders (Araneina) from Sout t Green- 
land’ 2: Arctosa alpigena Dol. og Arctosa insignita Th. (family 
Lycosidae). By Jens Braendegaard. Pp. 12. 0.75 kr. Bind 109, Nr. 
3: 6 og 7 Thule Expedition til Sydestgronland 1931- ~33—Knud 
Rasmussen's Posthumous Notes on East Greenland Legends and 
Myths. Edited by H. Ostermann. Pp. 182. 6.75 kr. Bind 116, Nr. 
4: Treaarsexpeditionen til Christian den X’s Land 1931-34—The 
Coccidia of the East Greenland Hares, with a Revision of the Coccidia 
of Hares and Rabbits. By Holger n. . 38. 1.75 kr. Bind 
116, Nr. 5: Treaarsexpeditionen til Christian en X’s Land 1931-34 
—On Lithoderma fatiscens Areschoug and L. fatiscens Kuckuck. By 
Seren Lund. Pp. 18. 0.75 kr. Bind 119, Nr. 6: The Structure of 
the Kejser Franz Josephs Fjord 7 North-east ts — By 
N. EB. Odell. Pp. 54+6 plates. 2.50 kr. Bind 119, Nr. 9 Bs eveetion- 
tions on the Copepod Fauna in East Greenland Waters. n.. Jesper- 
sen. 4 - 106. 4.75 kr. Bind 121, Nr. 3: The Zoology of it Green- 
land—Copepods. By P. Jespersen. Pp. 66. 3.00 kr. Bind 124, Nr. 
2: The Natural History Expedition to ewes Greenland 1936— 
Preliminary Investigations on Shallow Water Animal a 
rnavik and Thule Districts (Northwest Greenland). 
fibe. Pp. 42+ 4 plates. 2.50 kr. (Kebenhavn : C. A. Reiter 
‘ 

Chinese Materia Medica—Fish Drugs. By Bernard E. Read. (Pub- 
lished by the Peking Natural History Bulletin.) Pp. 136. an 
The French Bookstore.) 3 dollars. 

The Economic Botany of the Kiowa Indians as it relates to 
History of the Tribe. B ~~ A. Vestal and Richard Evans Schutten 
Pp. xili+110. (Cambridge, Mass.: Bo’ Museum.) (37 
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Crohamhurst Observatory. Observatory Paper 10 : Soe eee 
adopted as a means of Seasonal Forecasting Crohamhurst 
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Printer.) 47 

Carnegie Institution of Washington. Publication No. 493: Studie 
on the Ice Age in India and Associated Human Cultures. A 
Terra and T. T. Paterson. Pp. xi+354+56 plates. (Wi ne, 
D.C. : Carnegie Institution.) 

Journal of the Indian Institute of Science. Vol. 22A, Part 10: 
Researches on Utilisation of Cane Molasses. Part 3: A’ Dry Solid 
Product ean. Cane Molasses and its Possible Technical 

, 8. C. ty and V. yy Pp. a 
, Part 1 f Cane 
Molasses. Part 4: Vegetation Experiments to determine the Fert ‘ertilising 
Value of the Solid Products pre out of Cane Molasses. By T. RB. 
Bhaskaran, 8. C. Pillaiand V. Subrahmanyan. Pp. 149-154. rr 
(Bangalore : Indian Institute of Science.) (47 

Ministry of Agriculture, Egypt. Horticultural Section, Bulletin 
No. 211: Physiological Studies in Lime-induced Chiorosis. By Dr. 
— Pp. iv+56+7 plates. (Cairo: Government Press.) 
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Office National dorologique Int ue et Société Météorologique de France. 
Bibliographie en oe w--y >" Nouvelle série, Tome 
Année 1936. Pp. 358 : Office National Météorologique. ) ) (et 

Proceedings of the v. = ae Museum. Vol. 86, No. 3057: A 
wy Cave ioped from Florida. By James O. Maloney. Pp. 457-460. 

Vol. 86, No. 3064: Restriction of the Genus Gelechia (Lepidoptera: 
Gelechiidae), with Descriptions of New Genera. By A usck. 
Pp. 563-594+plates 58-71. (Washington, D.C.: 

Printing Office.) 

U.S. Department of Agriculture. Technical Bulletin No. 672: 
Vapor-Heat Treatment for the Control of Narcissus Bulb Pests in the 
Pacific Northwest. By Randall Latta. Pp. 54. (Washington, D.C.: 
Government Printing a ) 10 cents. [67 

Smithsonian Miscellaneous Collections. Vol. 98, ge 15: Spo 
Collected on the Presidential Cruise of 1938. By M. W. de Laube 
(Publication 3540.) Pp.8. Vol. 98, No.17: Po clad Worms Collected 
on the Presidential Cruise of _— oy Libbie H. Hyman. (Publication 
3542.) Pp. 14. (Washington, Smithsonian Institution.) [67 
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